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Abstract

Panax ginseng sprouts are well known for their high ginsenoside content and are free from pesticide contamination.
Therefore, we made liquor from Panax ginseng sprouts using different methods of fermentation: using ground Panax
ginseng sprouts (GP), using an aqueous extract of Panax ginseng sprouts at 50+:3°C (WEP), and using an enzyme
hydrolyzed extract of Panax ginseng sprouts (EEP), along with a control reaction using no Panax ginseng sprouts
(CO). We evaluated physicochemical characteristics to define the optimal fermentation conditions. Our results showed
that acidity, total phenol content, and ABTS radical scavenging activity increased and the pH and reducing sugar
content decreased as fermentation progressed. The content of the ginsenoside Re was the highest, followed by
Rgl and Rhl; the other ginsenosides were present in minimal amount. Total ginsenoside content of WEP was
higher than that of GP, EEP, and CP on the 6™ day of fermentation. These data indicated that the physicochemical
changes are similar between the various methods of Panax ginseng sprout liquor fermentation; however, aqueous
extracts at 50°C are the most ideal substrates to obtain a high ginsenoside content.
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Table 1. Changes in physicochemical characteristics of wine mashing step added with Panax ginseng sprout from different pre-treatment

condition
1% fermentation step 2™ fermentation step 3 fermentation step
Fermentation periods (days) 0 2 0 2 0 2
Alcohol contents (%) 15.00£0.20°" 5.000.10° 10.00£0.30° 7.00+0.10° 13.00+0.20°
pH 6.67+0.26° 470+0.07° 6.70+041° 377+001° 3.98+0,02° 3.86+0.02°
Acidity (%) 0.16+0.01° 0.3820.05" 0.17£0.03" 0.8720.02¢ 0.640.02 0.69+0.03
Reducing sugar (g/100 g) 3361003 126:0.02° 3.5240.14" 2232004 1.95+0,04° 0.82:0.02°

"Means with different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
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Table 2. Changes in alcohol contents of fermented wine added
with Panax ginseng sprout from different pre-treatment condition

(%)

Fermentation periods (days)
0 2 4 6
o 850202049 11.030.80®  12.13:0.50* 12.10:0.53%

Sample code”

GP 820£030"  10.50£0.20™8  11.50+0.20* 12.03+031%
WEP 800£036"  10.03+021" 11.50+040%* 11.80+0.60
EEP 9.03+021®  10.50+040"® 11.50+0.20* 11.80+0.40

CO, not added Panax ginseng sprout; GP, added grind Panax ginseng sprout; WEP,
added low temperature (5013 C) extract of Panax ginseng sprout, EEP, added enzyme
hydrolyzed extract of Pamax ginseng sprout.

%Means with different superscripts within the same row are significantly different
by Duncan’s multiple range test (p<0.05).

I"BMeans with different superscripts within the same column are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 3. Changes in pH of fermented wine added with Panax
ginseng sprout from different pre-treatment condition

Fermentation periods (days)

Sample code”
0 2 4 6
o) 410:0177% 4171001 417:003®  4.12+0.06"
GP 4132008 405:001*  406:0.02*  4.00£0.04*
WEP 4132001 416:0.06® 4142001  40320.01%
EEP 4182001  4.18:0.01" 418003 4042002

YO, not added Panax gmsenéf sprout; GP, added grind Panax ginseng sprout; WEP,
added low temperature (5013 C) extract of Panax ginseng sprout; EEP, added enzyme

hydrolyzed extract of Pamax ginseng sprout.

2*Means with different superscripts within the same row are significantly different

by Duncan’s multiple range test (p<0.05).
I*BMeans with different superscripts within the same column are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 4. Changes in acidity of fermented wine added with Panax
ginseng sprout from different pre-treatment condition

(%)

Fermentation periods (days)
2 4 6
0.64+0.03C  0.59£0.06™  0.59+0.06™

Sample code”

Co 0.53+0.04249

GP 054+0.02%  0.62:0.02  0.62+0.02"*  0.63+0.04"°
WEP 0.61:0.01®  057+001*  0.62+0.01*  0.65:0.01%®
EEP 0.60:0.01  058+001*8  0.59+0.02*  0.65+0.02"

O, not added Panax gmsenér sprout; GP, added grind Panax ginseng sprout; WEP,
added low temperature (50+3°C) extract of Pamax ginseng sprout; EEP, added enzyme
hydrolyzed extract of Pamax ginseng sprout.

%Means with different superscripts within the same row are significantly different
by Duncan’s multiple range test (p<0.05).

9 Means with different superscripts within the same column are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 5. Changes in reducing sugar content of fermented wine added with Panax ginseng sprout from different pre-treatment condition

(mg/100 g)
Sample code Fermentation periods (days)
0 4 6
o 312,086,929 229.06+4.06 15677231 119.27+4 404
GP 332.19+10.19® 208.3314,73% 145.73+2.16™ 116.67+4.21%
WEP 421354445 229.06+3.98 143.54+3.70° 120.52+2.67
EEP 484.17+4.98% 263.5542.39°C 199.79+6.63* 17021841

CO, not added Panax ginseng sprout; GP, added grind Panax ginseng sprout; WEP, added low temperature (503°C) extract of Pamax ginseng sprout, EEP, added enzyme

hydrolyzed extract of Panax ginseng sprout.

2Means with different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
I P\Means with different superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).



664 Sk 2 5275318 A #2538 A6 (2018)

Table 6. Changes in total phenolic compounds content of fermented wine added with Panax ginseng sprout from different pre-treatment
condition
(mg GAE/100 g)

Fermentation periods (days)

Sample code”
0 2 4 6
o 29.1520.112%9 35.02£0,70"® 36.14+1.30"® 37.1940.56®
GP 30.670.21%® 33.29+1.40" 35.07+0.88° 35.30+0.10
WEP 32,354,825 34.24+0,90°B 3427+0.70° 3536£0.95"
EEP 34.11+0.88 35.50+1.92 3527+0.52%48 37.73+0.835

CO, not added Panax ginseng sprout; GP, added grind Panax ginseng sprout; WEP, added low temperature (503°C) extract of Pamax ginseng sprout, EEP, added enzyme
hydrolyzed extract of Panax ginseng sprout.

%Means with different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).

ICMeans with different superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).

ol A&F9 2, O Rgl, Rhl, Rg3 w412 wol L A 24l & 7GR APt B4Ed FE=
AZH Ak Wate] A9 FAwAto] = Rglo] 714 @o]  H7RCEEP)CIA = el AHashs Aol o At
AEH 3, T O Re, Rb2, R, RA AR B o] 24 A T35 H7REWEPIM & 574 713kl mE Reel
WAl =7 o] H Aow BuEel ewH@y & FHEE FAHA Ael7h slth veom o] Eud
Aol At vind | 2 Fel= XPOV} 1A g Rgle] A5 Reot AT ¥t A5 Helow, 7
Re9} Rglo] F8 Aol =2 FAF 7 go|gie). 0ol 17712163 mgLeld Zo] A 6dFole
71 el %Y Rev® £4 0?—.11 x}oﬂ 24.86-34.30  14.89-18.13 mg/Le] WS R HZ=H U
mg/Lel®l Aol &4 6ol 20062872 mgLe] BARE o]g} ZHe A Aol = ko] 7k A A weAle] =e]

Table 7. Changes in ginsenosides content of fermented wine added with Panax ginseng sprout from different pre-treatment condition

(mg/L)
Sample Fer. period Ginsenosides
code  (days) Re Rgl R Rhl Rb2 Rd R Total
co 2 ) ) ) ) ' ) ) )
6 - - - - - - -
0 3430£0.547% 2035821148 0.28+0.02"® 7.7240.59" - 0.130,02* 1.030,02% 63.83£3.30°
- 2 2925+1.54™9  1853+0,55B 0.16:0.01° 4.68+1.25" - - 3.9410,58" 56.56+3.92°
4 27.33+1.03%  1640£044™ - 6.3120.80 - - 153011 5157237
6 26.19+0.86™ 15224044 - 6.07£0.79" - - 1232061™  48.7122.70"8
0 24.86:1.03% 17712056 0.07:0.01* 6.14£0,09M* - 0.0520.00* - 48.83+1.60"4
WEP 2 25.738.99 14.5240.70* - 6.841135" - - 2482064 49.57+11.68
4 28.63+3.42° 14.61+3.88 - 7424078 - - 1.86:0.34° 52524841
6 28.72+2.348 14.89+1.78* - 7.09:0.09% - - 0.79£0.00° 51494215
0 30.52¢1.11% 21.63£127" - 8242049 1.53£0.01° 0.83:0,07"® 2.87+0.46" 65.62£3.42F
o 2 24.1241.06° 1924£1.28"8 - 7.8320.362 1.350.06° 0.75%0.06° 1.49:0.01* 5478+2.83"
4 20.42+1.98* 192041.41% - 6.870.42° 04140.04* 0.0620.00" - 46.95+3 85"
6 20.06+1.06" 18.13+1.19°® - 6.0920.12* 03540.09* 0.0620.01° - 44,69+2.47%

UCO, not added Panax ginseng sprout; GP, added grind Panax ginseng sprout; WEP, added low temperature (50+3°C) extract of Pamax ginseng sprout; EEP, added enzyme
hydrolyzed extract of Panax ginseng sprout.

%Means with different superscripts within the same sample code are significantly different by Duncan’s multiple range test (p<0.05).

I*B\Means with different superscripts within the same fermentation day are significantly different by Duncan’s multiple range test (p<0.05).

NMeans no significantly difference.



Physicochemical characteristics of Korean traditional wine produced by fermentation of Panax ginseng sprouts 665

2
lo
ox
i

34 ot o2 HA Aol Ex 714} B4
of oJal EaljElo] 22 AR A Aol =2 W sta)
EA4o] =t AMAte| 2o g Bl A|A =
et 72 g Aol SR, APl A AR
Aol we} ok S % v A do17). dE =
protopamaxaiol(PPD) A& Q] ZIAH:=Ale] = Rb19] 745 20
H ehhol] A4 F 719 glucose F st A A Z1A)
ARl = Rd7F H W, A mAlo] = RdA glucose 7}
O AAEH A Aol = Re37F P/ HTH15). A4 Bt
Aol t&F g-5o] 9l ginsenosie Re} Rgl-S H| w4
T FA] ZAeAtel o &stu R IR o] sAfo] 713
Hol| wha} F71gE f7]Akel] oJsliA] el oz Qlal &4
7|13te] A= O ko] fdad e AzHEn

%/ 713e] Aol w2 FA|weAtol =] F7F2 WEP
T A= Fol A<l Wt gll e v GP#t EEPwell A =
oA o g it 4 6o AEES 27 76.3% 9
68.1% % EEP-o|A| 7Fa¥o] ¢ Zith

Kim 5(38)& FA Ao E7F 409] o gFE ol 7
wall7F 2 et sk, MM eAte|=e] 7Hart 7h
B EEPe 7% 54 2715 H ST dgo] Eol 3R
o] A felgt S ATl wpet aRIF AT
Fao] o] F7FEL R Qe HAweAte| =9 TRl E
=703 A2 Fgdnh

2 e o iz

A
LA EE AR AR E AEEHA AV 5497171
73itol wel A HEe AAEQTE S, Rg39] A-$- GPol
M S4 299 394 mgL=E 7P FeFo] okttt o] g
£ AR A o, WEPTO M= &4 2ol 248 mg/L
02 A& HEEAL, EEPTAAE <4 029 2.87 mg/L
o] AEE N} 11 ko] st A 4d R HE AE
%|A] gkt RdQ 7-%- GP} WEPT-OllA & &4do] %18
A AEEA] Z9kott EEPwol A& 0.06-0.83 mg/Le
Lol A A &4 713F Bt HEFATE R2+= EEPol|lA]
T} 0.35-1.53 mg/L 'HeloA A& Ao Rf= GPTell A

o

=7 29714, WEPT oM = <7 0 Aol H=H A
™, EEPollM & HEEA] 3ttt o8 A Ao =
g 2ol £A 0d A= 7|Fe R B w ke AR
2ol A o] A= golsr] wzel o] F TE T
578 I ollM A eAtol =] Eafjoh Aol FFE mIA
| oz 3

Lo

N

=S4 F gostgM ol Wt

ABTSE ©|&3 gtz A SHHL T34
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o] 7hsg Aol AUTh21,39).

AA e e gele A Ho Ease] 4 Bt
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Table 8. Changes in ABTS radical scavenging activity of fermented wine added with Panax ginseng sprout from different pre-treatment

condition
(%)
. Fermentation periods (days)
Sample code” 0 i P
0] 54624163249 59.96£0.58" 63.00£2.46° 63.431.55%
GP 5308031 58.2240,56™ 61.7520.65° 63524047
WEP 56.61+0.36" 56.73+0.46 6005057 62.6410.434
EEP 57.80+1.22° 61.42+1.83% 63.83+0.925 64.71+0.96™

UCO, not added Panax ginseng sprout, GP, added grind Panax ginseng sprout; WEP, added low temperature (50:3°C) extract of Panax ginseng sprout, EEP, added enzyme

hydrolyzed extract of Panax ginseng sprout.

%Means with different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
I*BMeans with different superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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