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Abstract This study aimed to improve the physiological activity and processing
properties of ginseng sprouts. We first determined the effect of extraction and
fermentation conditions on the antioxidant activity of ginseng sprouts. The optimal
extraction conditions were 2 h at 80C, with water as a solvent. The fermentation
strains used were Lactobacillus delbrueckii subsp. bulgaricus KCTC 3635 and
Enterococcus faecalis KCTC 3206. We then analyzed the changes in the reducing
sugar and alcohol content. In fermented samples, the reducing sugar content was
lower and the alcohol content was higher than those in control sample. The cell
counts of lactic acid bacteria were higher in the fermented samples than those in
the control sample. Fermented samples contained more ginsenoside than the extract
samples, and ginsenoside was not detected in the control sample. The total
polyphenol and total flavonoid contents were relatively high in the fermented
samples, particularly in the sample fermented by E faecalis. Finally, sensory
evaluation revealed that the Yakju prepared using ginseng sprouts fermented by
lactic acid bacteria was preferable to other drinks control and ginseng sprouts
extracted sample. Overall, it was confirme that the addition of fermented ginseng
improved the physiological activity and palatability of yakju, there by improving the
quality of yakju.

Keywords yakju, ginseng sprouts, lactic acid bacteria, fermented extract, quality

characteristics

1. ME

[ S

4K Panax ginseng C. A. Meyer)2 3-5d A7|7F o7t 285+ AEZH, B3 72
717to] 109 o/ o.& B &Zof| Hlste] EXAFALFo] mff- W2 ZHEo|th(Kang 5, 2007).
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ghE AR 24709 mEQl BARS 7| ACE A
Ao g Aul7|7to] Al AEY B2 A3 T2 A
Aol M= Aul7} 7hssto] AFol| JFE A &
OFZ AMESHA] I Sl BEE A AT 5 ke B
Aol Qlo} X Auige] S7kstal ArkHwang &, 2021a;
Kim &, 2018a: Lee &, 2019a). Aj#14e] &4 A
T= 5 VheEelEe] AR 4(Kim 5, 2018b), E
2hd YA IA a7HLee 5, 2019b) © LI 7F &4
T TheA A9 It 715 EE A¥HLee 5, 2020)
5 oot A7t B3 (Hwang 5, 2021b; Kim & 2018;
Park, 2019)=0] it 181 7|58 AECE LA
ginsenoside= fAHt Y8E &3 ARA 2A| ko= T
7 34 d7HChoi &, 2012), B3} & 4N YEE &
ginsenoside A% A-H(Cho &, 2021), FH FAktol @
St compound K29 A3 A+Bae 5, 2003) %
ginsenoside A& 75 @A nAPE A AX(Kim &,
2007) & FAHEE 283 7164 SX1 A7 g
o|Fojx| 1 et TPy 7y At AERIAE 7S
7t2d2KKim &, 2016)2 2719 (Lee, 2018)9 &4 &
g, B2A Y0 TE RIS TR 2 TS &4
HSHKim 5, 2021) E AR e o] Tar|zt 5 ols)
g4 E4 9 A ko|& 3t #SKPyo &, 2018a) 5 48
oy 7154 AR Atel Hls miEgh AA ol
OFF= o] AEFE 8480 Qo TaEy do=
A= g3} 343 Ao o3t ¥ay ol oEEE9
Agtel= R A0l B0l AYPEHe= FIPEERF
(Yang® Lee, 1996)= U4t 37 2] &l g4, H]
EHYl B H]E3t lysine, leucine, proline 52 o]
AF 3 glutathione®}t B&0] AR 27} gHE o] Qlof thE
FHoF Adste E4E 7HA3 QlthJeong &, 2006;
Woo &, 2010). = AA=E 3 = Mt AAE B
BA = AET= QA H7HAR o] &3 A7t &
< AL gloH, AR AlFoA FEEE e 4
Fof| @7 Sl 4 AEF7F RES AASHL Qe
AAoltHKong &, 2011a). TEpA] & At U4 o]
Auf7|7to] grom A= At 8HA]7] 24|
7Fe Rt ABERIMS] 77| SAS ERS AL fANE oF
Fof| w2 AjRRIAHe] ARSE B4 WSS Rlsto] R

=

1
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2.1. HE & AMERF

Aol AR AFARIAE 20210l =E5to] ARAIZ]
4 Bok@gdol7E, Gwangyang, Korea)g s}
of A2E e sPHAl ARESEIAL, A2 20209 et 4
AN 58 & 2% FF AWl Gangjin,
Korea)& F+Ysto] ARESISITE oFF A28 Gl Al
AZARQl Saccharomyces cerevisiae(Laparisienne,
S. I Lesaffre, France)(S. cerevisiae)ys T-4ot0] A8
don, Bifidobacterium breve KCTC 3441(B. breve),
Pediococcus pentosaceus KCTC 3116(P. pentosaceus),
Lactobacillus delbrueckii subsp. bulgaricus KCTC
3635(L. bulgaricus), Lactococcus lactis subsp. lactis
KCTC 2013(LC. lactis), Latilactobacillus sakei subsp.
sakei KCTC 3598(L. sakei), Streptococcus salivarius
subsp. thermophilus KCTC 3782(S. thermophilus),
Enterococcus faecalis KCTC 3206(E. faecalis) 75
=YY FATAKCTC, Daejeon, Korea)olA £F

o} ARg3Hert,

2.2. £EZAIZHY ethanol SX0f L2 £52 X

AR 228 AR 24L AAsH] Hd &=
water?} ethanol(30%, 50%, 70% ¥ 100%)S A8
o, FELE8 A7 80TAA 0.6-4A17HIAIZE 7124)
AFEZL 223 AT &, AR B 108
(w/v) &uiE 7tste] 80T oA 7@zt 22 HAISH
3 298 o7A(Quantitative Filter paper No. 2,
Advantec Toyo Kaisha, Ltd., Tokyo, Japan)Z ojz}s}
of W HIH4T)sHAA A&t

2.3. Mg ZTO ME MU F= R Bla=(Y) HE

AL 2% fATE TEE(N)] AFE HRAA B
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ol 108i(w/v)] BAIFE 7Fsto] 80T oA 2417 57
B7h F53 o oTele] AxeE FEE0 vl st
7E9 4F(L. bulgaricus, L. sakei, P. pentosaceus, S
thermophilus, B. breve, E. faecalis, LC. lactis)’s ZYZ
1%(/V)E HEL F 37CA 1AL, 3A7E, 6AIZE, 124]
Zb 1AL 24417t BigokaiTt.

2.4 MHOIA = R BaE(%) EHf o F HZE
AR & FE257 AR B8FEE A7 95 A
=& 5 kg2 FAISH SAIZE Eofl IA|staL 2417 €4
AIZE B9t SAF & Wit ¥4 & AgES 15
15 g, ¥2E85 7.5 L A76HAT o] & A&RlAH
5, L. bulgaricus 45 Y&E, E. faecalis 45
& 747} 50 mL¥ H7hsto] &gbstal, 25T #iY7]
oA 1147 TRAIA t21 AR FE5E5S J7)s
A & FF(Con), AR & F2& H7F A5=(We), L
bulgaricus &5 WRE H7} FF(b), £ faecalis wF

SEE W} oHREDR Azt

BN
l:oll — rl
Hd

0

o
-

™

2.5 pH & &HE te SX

pHE A& 15 mLE F5t] pH meter(HM-40X,
Dkk-toa Co., Shinjuku-ku, Tokyo, Japan)& A&}
SAstlon, A4 Aees ARE dHEdst] 459
10 mLE 3 0.1 N NaOH €902 HH3t & 0.0095
+9ot9] lactic acidZ 2HFsItH(Kang 5, 1998).

2.6. 285 2 ethanol &lgF &

3l sk =42 A& 10 mLE somogyi HH
(Chitoshi®}t Yoshiaki, 1980)f 9Js) AzFslo] glucose
FFOo 2 HASIY Y, ethanol TF 532 Al&E 100 mL
£ Fot o2 S5 &F 30 mLE Yol Eg6t, 70 mLE
TR s 7% 30 mLE £%0to] 100 mLE “g-&3t
I, 15CE HAT 7 FHAE AEsto] 2 9, Gay-
Lussak?] FHEFTAIRE o] 8ot g TS Ue
HATHNTS, 2014).

2.7. Rit#+ A 22+ 5&

BAEFSeF aRg 23 v+ 282 MRS Broth(Difeo,

https://www.ekosfop.or.kr

Detroit, MI, USA)?} YM Broth(Difco, Detroit, MI,
USAYE ARESHRIOH, fARFS 37C, BH+= 25COA
HigFstal, o] 33] WS Agsto] Bgts Tl log
CFU(colony forming units)/mLZ HA|SFHEHMFDS,
2020a; Park 5, 1998).

2.8. Ginsenoside g3t =%

Ginsenoside &% &4 AE3(MFDS, 2020b)°l
w2} HPLC(Waters 1525 and 717, Waters Co., Milford,
MA, USA)E A 24 AME column Cig
column(ID 4.6x250 mm, 5 ym, Waters Co., Milford,
MA, USAE 485192, mobile phages solvent A
+ water, solvent B+ acetonitrile A&ttt &
Z7L solvent BE 0 min-20%, 5 min-20%, 20 min-
23%, 45 min-30%, 55 min-50%, 65 min-50%, 70
min-20%, 75 min-20%2] 71&7] &&*Z(gradient
system) oF9|A] flow ratex 1.0 mL/min, detector=
waters 996 (Waters Co., Milford, MA, USA)E Ar85
o UV 203 nmollAl S4st3lon, T2 QRREEHORE

Creb et

2.9. Total polyphenol % total flavonoid 2'3f =&

Total polyphenol &% £7%2 Folin-DenisH(Folin
I} Denis, 1912)°] @&} A% 2 mLo] folin-denis
regent 2 mLE 7Folal 38 F 5% Na,COs 5 mLE =37
sto] LA o 1AIRE WBARE & B EA(HP
8453, Hewlett Packard Co., Palo Alto, CA, USA)E 9]
&5to] 700 nmolA FBEE SAoIeH, REEdEE
tannic acid(Sigma-Aldrich Co., St, Louis, MO, USA)
£ ARESHTE Total flavonoid &% 32 Kim &
(2005)9] "o wet Al& 0.5 mLo| ofghZ 1.5 mlL,
10% AARAZ0)E 0.1 mL, 1 M ZAREEEY 0.1 ml,
S 2.8 mLE 71sto] TRt & 4083t A20A WA
St & B33 T A(HP 8453, Hewlett Packard Co., Palo
Alto, CA, USA)E ©l85to] 415 nmollA E4=s 743t
FoH, EFEHZZE quercetin(Sigma-Aldrich Co.,
St, Louis, MO, USA)S Ar&sttt.
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2.10. DPPH 2iCjzt A7 2 ABTS 2iLjZ A7 24 F&

1,1-diphenyl-2-picryl-hydrazyl(DPPH) &tz 474
4 =42 BloisH(Blois, 1958)2] HHol whel 27451
. & 94 &9 AlEE 2 mlol 0.2 mM DPPH
solution 2 mLE 7Fotal 33 & 37CoA 308 HA|et
oS B33 =A(HP 8453, Hewlett Packard Co., Palo
Alto, CA, USA)E ©]85t% 517 nmolA F3EE 75}
FomH, 33| §HE Agsto] A2 ZILE EDA%(electron
donating ability)® YEMSITE.  2,2'-azinobis-(-3
ethylbenzothiazoline-6-sulfononic acid) diammonium
salt (ABTS) 2tz &7 &4 542 Re 5(1999)9] 4
of wat &45tH . =, 2.4 mM potassium persulfate
|HZ 7Fste] 7 mM ABTS7F HEE &aijA7] ohs A
ofl A 24417t Bt HESAIX] & o] Ay 7F 255 111
2 ZS3toto] B3 TA(HP 8453, Hewlett Packard,
Palo Alto, CA, USA)E ©]&sto] 732 nmollA SJ=E
SAstlon, 33] HHE Agste] 2 s BT L
= YehfH

211. 2580}
F=g7te fid 109 Ao 2 sko] 3K(flavor), M
(color), AlH(sour taste), YH(sweet taste), =37

(swallow)S B713Eo0 2 51 HEH o7 AHAQ 7|
T(overall acceptability) & 74 A =HO R HASFHTHE
Adistay YPae Aol ds] 4o SRl¥E: 1040173
202111-HR-037-0, 5194H2021. 11. 15). A4 71&
L ol £t} 74, HE £8: 57, o 48 140F o}
Atk 22X 71407 Alm9] WS E HHFLo] 22 panel&
2 35 wEslglon, 7 95 A 1Y e gaet g
Se A48 Aen BF 54 Pat

2.12. BAx2/

SAAEE AYEHNE 33] ol HHE A5k} SPSS
SAEA 27326, IBM Corp., Armonk, NY, USA)S
0]&5} 1, mean+SDE F5F%9.2H, Duncan’'s multiple
range testo] 23] B2 7+ 7-214(p<0.05)S A3t
e
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3. Zat Y

3.1. FZA/ZIE ethanol S&0f LFE DPPH ARZEIC/Z

AE77F 2417 —i.—% AoA 71 2 48 YE
oH, E FEE, 100% ethanol FEE 131 70%
ethanol F&&°] Z+ZF 36.07 EDA%, 36.07 EDA% 18]

11 32.04 EDA% w2 & &2 48 UetfAdthFig. 1).
Kim $(2007)% Huang $(2019)2 &ujjo] wZ 914} &
59| At &S 24T 2, ethanol 5&7t 371
o] w2t DPPH Attt &7s0] $7lote 208 Bl
sto] B AFLAT9] 100% ethanol 359 ¥ DPPH
XHTE}EFQ *7%— Aot Aot AFS EoY, &
F2E° 275 AALks AolE YEHSIH. Q14
ﬁﬂ—# F o g2 HeEg Jit 37101]*1
o2 Hixo] 9JoH(Lee 5, 2004), 11 o=z
QAL —‘?—H% ZZ& 489] ethanol —,—EEE]- 2=
=7 L}E}‘H‘A’i% ] EJ_EM Ae(Kim 5,
2 DPPH Afrettjz
¥ =3ltE(Lee &
2004)°] oJgt FFo= yehd Aoz wekE ‘IJrEW
AN HaE et H’-"ﬂ *n —zr?’;‘%% NS
A4 1081 7ksto] 8
AAsto] A dE ?'i S Z13gstrt.

r
rsh m

)1 JL'; m}r 41:: -|
ro,

l"

2D.W

§30% EtOH

#50% EtOH

m70% EtOH

5100% EtOH

DPPH free radical scavenging activity (%)

Extraction time (h)

Fig. 1. DPPH free radical scavenging activity according to
ethanol concentration and extraction time of ginseng sprouts.
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3.2, MMl £ L7
27 24

Y55(75)9 DPPH A22/0/2t

FE2d 948 9 A4S Sl AR AR & =
o 759 fANFFE 42 FFoke] 37CAA 1, 3, 6,
12 2838 24417 &<t wigste] DPPH At &7
S =45 AT= Fig. 29 2 o3 A T 1AL
7 9.97-14.58 EDA%OIA] 6AI7E & 8.40-9.20 EDA%7}
A guket s Ueile 43S Blou, 124170 24
A|Zto] Bt AlgtolAle B/l F7tste] 2k 12.70-
18.50 EDA%®F 11.05-22.39 EDA%®| 242 e
o} ol HF FE=0 fHAFE FEoto] gt Akt
DA HE AET7F OAIZE o] 1241778 4kt &
do] S7toke Ao E HiH A¥KLia 5, 20212 FARRE
A% UEHITE BE AlEate] &40 F71RE 12A17H4]
L. bulgaricus 18.50 EDA%, E. faecalis 15.87 EDA% <=
07 =2 S Yelow, 24N AE £ faecalis
22.39 EDA%, L. bulgaricus 16.20 EDA% <02 =2
24 UEAHE Park 5(2015)2 Hlg7et 7 5
SE0| Rt HANEFE FEoto] ks S SARE
23, BE At IR E 5o AR @45 ST
< Zo] ofd ¥ar|do wE 54 Akt o3k F4tst
/o] F7FhE Harseltt. weba] 2 AtatolAl A%
Mt & FEES YRVHEE XYPS AFE 9 L
bulgaricus®} E. faecalis7} ©E w520] H|oto] THAIS) &
/go] ottt wetE|o] AR 55 IR E % 45
2 AAsteilt

£

23
o

B. breve

IS
S

P. pentosaceus

mL. bulgaricus

w
S

eL. lactis

N
o

oL, sakei

@S. thermophilus

o

aE. faecalis

DPPH free radical scavenging activity (%)

o

Fermentation time (h)

Fig. 2. DPPH free radical scavenging activity of ginseng sprouts
fermented by lactic acid bacteria.
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3’.3’. I(IM/'O/AI' 0_'__/ -":x/ UI /(”E/.E/‘/(‘/
3.3.1. pH ¥ XY L] H3|

a7zt W pH #Hdls Be AlmT7 dE 597t
A FAsHA Aasto] 3.65-4.119] HYE UErgloH,
1= tstA Aol AdFE el ATHEig. 3). o

IR 717 pHe 4.0 o]ste] AEi7E QFAS AEiolH(So
5, 1993), B34Q dazgos BHixo] gloj(Huh &
2013) 794 2= A&F71 3.63-3.909] HAE 4.0 ofs}
9] pHE Hof F4H dayE AX Aoz wdH
e FE AR 1194 2771 3.672 7P & 42
E UL, o AR & 58 7 AIET, L
bulgaricus #5F L8E A7} AN&F 18I E faecalis
o+ HEE 7 AETF £0F 7 3.61, 3.59 181
3.55% Ut o] AR & 3582 & A0l
£ Holx| o} It 7} vlgol| T 9] pH ¥idke &

(o]
P

[©)

(A)
8.00
«Con
6.00
-+We
T 4.00 g ___alb
2.00 ~Ef
0.00 : - ’
1 3 5 7 9 1
Fermentation period (days)
®)
0.80
9 =Con
= 0.60
2 +We
3
8 040 +Lb
K
o
= -<Ef
c 020
E
0.00 : : ’
1 3 5 7 9 1

Fermentation period (days)

Fig. 3. Changes in pH (A) and titratable acidity (B) of yakju with
water extracts of fermented ginseng sprouts. Con, yakju made
without ginseng sprouts; We, yakju made with water extracts
of ginseng sprouts; Lb, yakju made with extracts of ginseng
sprouts fermented by Lactobacillus bulgaricus, Ef, yakju made
with extracts of ginseng sprouts fermented by Enterococcus
faecalls.
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FFS HAA Y= Hil(Kong 5, 2011b)eF FARE 33
= UEigle Ha = A7t AETE Ha Y 22 pHE
el Wske Be A7 R
797 F4 3] ’6‘7]'6}’1: BFE Helom, o] M7=
o2 WS YEiSIT 1194 iR, AR & 5
€ 9 [ bulgaricus ¥+F TEE HA7} AEF= 24z
0.57, 0.60 ¥ 0.572 A7to] W2 {F9AQl X}o]& Hoj
R Ao} E faecalis 45 HAE A7 AET1E= 0.73
o8 HE AETe §oFQl AolE EHoth YR7|7
T2 pHOF A4 A= 278} & 58 A7 AIETE

HaES 7R AlE7t H A 22 pHot 2 At
£ H3ith o= f4hto] At 5 ookt sitEE A5t
= AC°Z(Turpin 5, 2010) €8 A ovg SAFO] H
7FE Qs APE StEe] o3t Yo R wetHnh
332 gg ¥ =

AT oeE A Ao Hofst= Fa%t AR
o[ (Parky} Lee, 2002) PI¥=2] FIdelu ¥a 714
& o] g5= AoE dHA UtHlee 5, 2013). Ta o
AP e Btk IR 194 & FEER UESE
710l W& ZolE HolA| giokon, HE Almt7h &
3U7HA] Sl o] F7kske] thR 13.85%, A&
A B 255 HUF ANBEF 12.18%, L. bulgaricus ¥F
a5 HA7l AEF 11.78% 181 E faecalis &5 L&

A7F AET 11.59%% YEST o]F A44sh= 4=

HO]UJ] I8 T8 A 11949 9 ohg2 ti=+
7F429%=% 7P =2 SUT S UEHglon tEe
2 [. bulgaricus #F $RE A7 AET 3.75%, A&
A E FEE J7FARTF 3.70% A8 B faecalis 9
e E H7F AR 1.58% <02 YT TFS ‘/}E}"Hoq
CHFig. 4). 42 AR o] A5 F AH[E FXok= A
2 HaEo] gloj(Parkd} Jo, 1993) tE&T ] 47t ’\]
g9 W2 ST o2 AR B FEEY IR E
A7t o5t FFoE AlmdT. ¢S I ke &9
g ArEE0] WEHE dIs AT ke B (Park
T, 20042t FARRE Ao m Y'Y BE AR A&
Hog AdFE o] FUict] R FTE 11YA E
faecalis dF HEE F7t AEF 15.1%2 7P =2 &

&3

o

Ao Hat

rlo
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Gy
20.00
£ 1500
& =Con
2
® 10.00 +We
o
£ +«Lb
5]
3 5.00 <Ef
Q
['4
0.00 s s )
1 3 5 7 9 1

Fermentation period (days)

20.00

15.00 -

10.00 -
«Lb

-Ef

Alcohol (%)

1 3 5 7 9 1
Fermentation period (days)

Fig. 4. Changes in reducing sugar content (A) and alcohol
content (B) of yakju with water extracts of fermented ginseng
sprouts. Con, yakju made without ginseng sprouts; We, yakju
made with water extracts of ginseng sprouts; Lb, yakju made
with extracts of ginseng sprouts fermented by Lactobacillus
bulgaricus, Ef, yakju made with extracts of ginseng sprouts
fermented by Enterococcus faecalls.

Oir
o

T2 UEHSleH, 1 9f AleTs 13.4%9 &=
= UEHiSItHFig. 4). BE f4F] Eda
B ek YAl A O] JFRS =1} QO] 9

T oo= T 2T T
oere BHE ST Hvt

ol
=)
L ol o

=

A B
m)

|
gU)

27}0
RUA

1o
¥
ol
wE
fol
rlr

Qloj(Paramithiotis &, 2006a) & AT Ya&E H7} A
FE9] FolAQl Aol #Fof IE B3P R o5t 97
oz Algdrh

3.33. Sitd + Y 80

s
AR e AR FE7RE] dE2 A7 6.57 log
CFU/mLE 7V 22 fA $5 Ussien L
bulgaricus #F LAE A7t NEFY E faecalis 45
e s HA7F Alm77 42 7.24 log CFU/mLe} 7.67 log
CFU/mLE W2 fH] & Akt 5 Uehlisls. &

Y &= E faecalis 45 HRE 7} AE17} 6.87 log

_l
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CFU/mLE 7P% A yehgon diz#7t 7.13 log
CFU/mL 7M¢ &2 A% &5 UrEMi Ao BE AlgT

AN ARl RpolE HolA| A}tHTable 1). Seo &
(20052 EF9] Akt ob ZRSvE 242 8.3x10°
CFU/mL®} 3.2x10® CFU/mLE Akt sHT g/ 5
7} =043 Busto], 2 A7) fi 2 et AR B &
E A7 NETe fARE B3 Bylom, f4kt 9 T
L fARRE 20 FRIEY a7 £ B d7dnrc

¥ AR 58 BUSE ol w89 Aol 3%
of W g5 W 5E FR7F 37k Z0% Hi(Bae,

2008)=]°] Qo] 5 7} ol wE Zpolof] ofgt Ao s
o aE 7F AR A9 Ayt B0 gt o
27 AN 47F 85 SEY 24 e 2RE 7] 9
g g3Fo] FRlEgon, BEgPdge] os) a1 Ry fAE

T 57} ol s AEIHParamithiotis 5, 2006b)2}F &
ARt AFE YE U

3.3.4. Ginsenoside &%

ol4ko] 9 ginsenoside® E#A U= Rgld Rbl A
2 AR FR7FERD 2 FolA= HEC] HA B
, O]9 BE AgTollA AEEHUY. Rgl £ faecalis
45 U8 E H7F AFEE7F 0.25 mghz 7S =A UERE
o 207 [ bulgaricus ¥F TEE H7} AEF

=

F

Table 1. The cell counts of lactic acid bacteria and yeast in
yakju with water extracts of fermented ginseng sprouts (log
CFU/mL)

0.16 mgh, MARIA & &+ H7F AEF 0.05 mg%
+0 & YEth Rbl 32 Rgl & 22 A2
Etol £ faecalis wF WEE H7t AR, L
bulgaricus 5 YEE F7t AEF, AR &
A7 AET £02 Z7F 0.08 mg%, 0.05 mg%, 0.01
mg%& UeRETHTable 2). Pyo 5(2018b)2 A#4ke
7Ft HE S0 JA| Aol e i £A4%H A, HavIzt
5 Rg3 FFE F7I6klou Rgld Rb19 FgE 4
6}%}& HIE 51924, Cho 5(2021a)2 fARE &
53l Rgl¥} Rb19] 571 HEo] & AAkAle|=
o] 7ttt B9t Cho 5(2021b) A=
AT ATet FARE A Uetlio] aRol dddast
o} fAktel Ebdtad wE g3k, ndEY 7l
2 J3H(Park &, 2017) 5°] ginsenoside & 1_9}01]
FFE A=

_%‘ﬁl:l

r\l

B~

a5

£ bol‘ e of ml

A0 wetHErh

Y A0S Y

FE HE AlET7F 32.09-35.28 mg/100

mLo| TS ‘%EPH on tjx7} 32.09 mg/100 mL
o KA E faecalis &5 HaE A7t

m /100 mLZ 7}%} %S Rty UrEMi

Table 2. The content of ginsenosides in yakju with water
extracts of fermented ginseng sprouts (mg%)

Sample” Lactic acid bacteria Yeast Sample” Ro1 Rb1
Con 6.57:0.03%% 7.03¢0.37" Con ND? ND
We 6.90+0.10° 6.99+0.35 We 0.05+0.01% 0.010.00°
Lb 7.24+0.05° 6.9240.32 Lb 0.16£0.02° 0.06£0.01°
Ef 7.67+0.04° 6.78+0.32 Ef 0.25+0.04° 0.08£0.01°

Con, Yakju made without ginseng sprouts; We, Yakj made with
water extracts of ginseng sprouts; Lb, Yakju made with extracts of
ginseng sprouts fermented by Lactobacillus bulgaricus, Ef, Yakju
made with extracts of ginseng sprouts fermented by £nterococcus
faecalls.

DAl values are meantSD (n=3).

IMeans with different superscript letters in the same column are

significantly different at p{0.05 by Duncan’s multiple range test.

alb{c{d.

“Not significant.

https://www.ekosfop.or.kr

Con, Yakju made without ginseng sprouts; We, Yakjz made with
water extracts of ginseng sprouts; Lb, Yakjz made with extracts of
ginseng sprouts fermented by Lactobacillus bulgaricus, Ef, Yakju
made with extracts of ginseng sprouts fermented by Enterococcus
faecalls.

2Not detected.

Al values are meantSD (n=3).

“Means with different superscript letters in the same column are
significantly different at p{0.05 by Duncan’s multiple range test.
alb{c.
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Weirk(Fig. 5). Pyo $(20180)2 AR A7 HaF

o el g Woke 27 daRTEC B A7 2
2%9] Yool HYoL} YAFRUNE 27 Eejy
o] AR Wh WRFEG S Bl U ek
9ee HIE Sfo] £ AT At} Hol2 LEhhget. o]
AT Aol o) 37} o) elel el 3Eels
U901 $7AUD Y47 lowiKim 5, 2000) %

THU ARl oJsf SE&F s o
= ﬁ_i B1(Jung? Chang, 2019)
Elof glof ¥R AxY F 5 37 A5l UE IF
o= wotHr: FESHELC|E I tR, A
E 325 d7F NBF, L bulgaricus 4-F HREE H7}
AFZFE D F faecalis 45 WEE A7t ANEF7F &2
8.09 mg/100 mL, 7.68 mg/100 mL, 7.74 mg/100 mL
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Fig. 5. The contents of total polyphenol (A) and total flavonoid
(B) in yakju with water extracts of fermented ginseng sprouts.
Con, yakju made without ginseng sprouts; We, yakju made
with water extracts of ginseng sprouts; Lb, yakju made with
extracts of ginseng sprouts fermented by Lactobacillus
bujgaricus; Ef, yakju made with extracts of ginseng sprouts
fermented by Enterococcus faecalis. Means with different
superscript letters in bar are significantly different at p{0.05
by Duncan’s multiple range test. ab.
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9 8.10 mg/100 mL& £ faecalis 5 YWaE A7} A
g7t 7P 2 TS UEAtHFig. 5). & A4 43
FEYYEY SESE oL T2 AlmT 749 & Aol
= UEUA gekey daE 7t Mgt 59 E
faecalis &5 WEE H7} A2 BluE 2 S
U= A0 & SRIFSI o= fARFOE opNE W
B3 Ay ti2 div] BE AeTe SEYHeY SR
ot o] F7RRIh= Bil(Park &5, 2018)2t FARE
AR FANE HHo| o3t FFoE AlRH

3.3.6. DPPH ¥ ABTS 2{C|Z &

DPPH 2]z A7 TAL 27, RO} 228 A
7V A=t L. bulgaricus w5 HaEE H7t ARt 9 E
faecalis 75 T8E A7} ABF7F 22 47.45 EDA%,
47.50 EDA%, 47.50 EDA% % 50.61 EDA%ZE F
faecalis &5 HAE 7t AZF7} 7H &2 DPPH #
Oz &4 4E eI ABTS 2tz 44 2442
239 AR & FE= 7 AlETe 32.06%2F
33.69%% WEF O W, [, bulgaricus #5F WaAE A7 A
BT U E faecalis dF TAE H7 ARETFE 37.34%2}
36.87%% UEtHol aFE= H7tol 25 ABTS &z
271 840] S718k= A2 e DPPHS} ABTS EM
Z oA & BF d2AET BE J7F ARl 2
24E Uel= 228 gRI=tHFig. 6). ol ¥aF
Az Al AHIFTHCho &, 2012), 27[*KSong 5,
2015), 22 %Fl(lee 5, 2013), ASA|(Ko 5, 2017)
4 FH(Lee 5, 2013) 7t sl hRFET 7 A=
T7b & AR 42 Uepdths Eaet RSk
ERt, fAtE E85to] ol &x(Kim & 2016) He(Lee
5, 2018), 2t(Lee?} Hong, 2016)E 4t A1} kAL
3} g4o] F715hE HalstEom, Jung (2021)L o
9] 4kt HF 8y} Oq:rL% Sl FARE HEl sl 3
Atst &40l F71el S 3}04 AERI] A &
A tEo] fAtol gt FFeE TRaFEE A7 AR
To] A &4 =4 "}Eh_ o= AR

H =M

34, Asmf
AZTE WR7E A% B A, T, A%, BHY 2
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Fig. 6. The radical scavenging activity of DPPH (A) and ABTS
(B) in yakju with water extracts of fermented ginseng sprouts.
Con, yakju made without ginseng sprouts; We, yakju made
with water extracts of ginseng sprouts; Lb, yakj made with
extracts of ginseng sprouts fermented by [lactobacillus
bujgaricus; Ef, yakju made with extracts of ginseng sprouts
fermented by Enterococcus faecalis. Means with different
superscript letters in bar are significantly different at p{0.05
by Duncan’s multiple range test. a{b{c.

AAAR 715%9 BE FEAA L. bulgaricus #F &
aE H7F AlEF7F 5.88, 5.88, 4.50, 4.00, 4.38 ¥
4382 7MY =2 7|35 HAth AR & FEEE
AZxJE OFF0] A9 HE B7F P4 5.13, 5.13, 3.88,
2.75, 4.00 ¥ 3.252 7P} & 7|5 E EHYA, AA A
Al 713 koA AR 255 H7IoHA] Far ARt ok
9] 713 5o} v u S o A4 BEE 7 AR
A Ueht AR AN HEES HUIIo RN oF
o] F4 M a7t 3= FRlskltiTable 3).

4. 29

AR B d At 7HEEE SXE ZR5H] ¢
of AR 5 21 A, IR 4 A4 9 =5 H7
of Mg F4 EA4S Huwsiych AR & 9 ¥R
%7 DPPH &z &7 24 B71E &9 &= &5
sto] 80TOA 2417 & 270 & AAstglon, Had
F+= L. bulgaricus®}t E. faecalis= X335ttt FF9
pHo} AFE ®Bigh= Ba &S M7k AlZ771 vy W2
pHe} =2 A= E Hlon, ohdd 9 452 ok #st
© YRES VIR A7 U2 AET di] W2 g
T Y B2 4FE IS UL BE = HE

AlgTofl A RO AQl Aol S YA kot ikt
 9aE 7t AR B2 A 5 YR
Ginsenoside= iR o)A AEEA] ok, A0 &
228 7l NEFTEGY 2HaE 7 AR B2
ginsenoside ¥FS Uetth FE e S22t

Table 3. Sensory evaluation of yakju with water extracts of fermented ginseng sprouts

Sample” Flavor Color Sweet taste Sour taste Swallow Overall acceptability
Con 6.00£1.0722%9 5.88+0.64™" 4.50£1.41™ 4.13+1.13™ 4.38+0.52™ 3.8840.64%
We 5.13+0.99° 5.13+1.25 3.88+1.25 2.75%1.16 4.00+1.07 3.25+0.70°
Lb 5.88+1.13% 5.8811.25 4.50+0.93 4.00+1.60 4.38+0.74 4.38+1.60°
Ef 6.50£1.07° 5.75+0.89 3.88+2.36 4.3842.00 4.00£1.30 4.38+0.52°

Con, Yakju made without ginseng sprouts; We, Yaki made with water extracts of ginseng sprouts; Lb, Yakiu made with extracts of ginseng sprouts
fermented by Lactobacillus bulgaricus, Ef, Yakju made with extracts of ginseng sprouts fermented by Enterococcus faecalis.

2All values are mean£SD (n=8).

IMeans with different superscript letters in the same column are significantly different at p¢0.05 by Duncan's multiple range test. a(b.

“Not significant.

https://www.ekosfop.or.kr
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