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Functional Ingredients and Antioxidant Activity of Korean Traditional Wild
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Abstract

The purpose of this study was to prepare Korean traditional vinegar using ginseng radices (wild simulated ginseng,
red ginseng), and to investigate its functional ingredients and functionality. The total amino acid content of red gin-
seng vinegar and wild simulated ginseng vinegar was 124.36 mg% and 168.37 mg%, respectively, which was con-
firmed to be higher than the total amino acid content of red ginseng and wild simulated ginseng (70.71 mg%, 76.29
mg%). In addition, the polyphenol contents of red ginseng vinegar and wild simulated ginseng vinegar were 73.26
mg/g and 82.43 mg/g, respectively, which was confirmed to be higher than that of red ginseng and wild simulated
ginseng (43.42 mg/g, 51.32 mg/g). And also, the DPPH electron donating ability of red ginseng vinegar and wild
simulated ginseng vinegar was 893.26 pug/mL, 803.92 pg/mL, which showed that the scavenging ability was better
than that of red ginseng and wild simulated ginseng (1253.21 pg/mL, 1021.01 pg/mL). On the other hand, it was
confirmed that red ginseng vinegar and wild simulated ginseng vinegar contain 0.024% and 0.028% of compound
K, a unique component of fermented ginseng, which is not contained in red ginseng and wild simulated ginseng.
From these results, it was confirmed that Korean traditional vinegar using ginseng radices is a traditional functional

food with functional ingredients and antioxidant activity.

Key words: Korean Traditional vinegar, Wild simulated ginseng, Red ginseng, Compound K, DPPH, Antioxidant activity

M E
FeRt A Ee

1 4H(Panax ginseng)e &% 3
39 E2AQl AlFEZ7(MEA TS Fok(L#g)e=
AsHo] & Ao joA A s AL 2t =
oA Auishe A& 14k, Ahte] FAE AASellA st
of AR sk, FARE Auiste 2 AgiH(wild
simulated ginseng)°]2} 3FTHKim et al., 2016). A3ke] A}
FrCilE)7E Asdt SRR A5 AHE)el 7
H o]F F3HAD. 196-2200A 1t 573 2] A ehE (15
oA Ql4to]l FHFE 21 e] Aol ZIFE o] glom Al

FRZ0INE QS At w BRI 4ot

Ju

‘Chang Ho Ahn and Byung Wook Yang were equal contributors to this
manuscript

*Corresponding author: Sung Kwon Ko, Department of Oriental Medi-
cal Food & nutrition, Semyung University, Jecheon 27136, Korea

Tel: +82-43-649-1433, C.P.: +82-10-6272-8845

E-mail: skko@semyung.ac.kr

Received December 7, 2020; revised February 9, 2021; accepted Febru-
ary 5, 2021

51

BE[FE0EE), 3R T), SPEAl(HEi), S8 GE
L), AAAGEE), EEH), dRAGEE), TEAR),
A 5 ), AEELE)] ol AHAS] 715 H o] Sdo] A=
T FEE AW dE o] §E ¢SS & F UTh
TS ool AP S EE g B ArE gts)
1P =HA e lte] 253 #3943 (Ko, 2009)S
St Tl A 2]t ginsenoside Rg3<] #7d<t

(Jiang et al., 2017)3 A YPA L (Peng et al., 2017)2] <
zhg-o] Hojgx B WL Oh et al. (2015)& S4H9] &

0] YAIES APE S frieste] GAlE] HaE 72T

E =55 2%k 2813, Dong et al. (2017) <14}t
FEEo] At B3t Sltke =S 2R,
Nam et al. (2014)2 Ginkgo biloba$} ginsenoside Rg3 1L
TR 2ER 2AHE YYI2rt @Atk FUHE
B3 grEd 2 Z3 ke AL WAWE S

T}, Saba et al. (2018)2 ginsenosade Rg3E E&3F T4
o FEEo] TP Tol gYd 550l Avkal Wikt

= stk w7154 B FEPEE o

- oo =

o] Kim et al. (2016)2 24+2] prosapogenin

(%]
O
o
und
A



52 OLx}s . Oh

2 Zdel
ginsenoside®] gl 453 =& ¥ ozt &5 Wl
= Hojuyog e 8- AdtkKo & Im, 2009). Tu et al.
(2017 AFFpto]l QIR 757l ol s 252
3]st =g YEIITH Ko & Leem (20092 4t
i oo A 492 A 5 AEE Bk

>

AbFate] FtAk ey AuiolatEch F Alxd sl
246W1 71 =& Ao Yepytiy wEs A ahegike
sleg 2ol thak < F(Han et al, 2007)ME ZEE
3 ATAHE Yol 3ttt ol9lol = Fu 9] 3 8t
AFE3} Zh=te] AFAol A Qb AreRstel didh B
T7F ERLe] o] FR AL ot AA A A S FrsE
k=t =, dEoA 23} A T4 ARt 52 FA

22 @ 7154 AR E ATE Robi £ ik
T wee] Azaee HEA MARLEEA 4
2, Aeit 2] B 38, 34, Sz, depl 58
olgstel We HzEo] /1Ee F4Y FHNZE, THA
252 ol B3 I, vstd A2AFL 34
Y Aolr} g FFYAZo) 3t FHH A%o] F7h
ol wek 4% 7154 42N G hag Aol
g ALRETh Tt Aol e FarRe] B
o HHo] Hestu, 71 Fuse] e BF FAESH
AN R A% HEA AT B AT
o AALE Astsh 22 A A sk 47
o] A}, ol @ BAGES EFlu s8] 918
o o] FAHEoI} FEol ASHE FAH APHL o]
g8 92 7154 ok Azel Awe oHd

balsamico, =8| 2%, YHo] Ex9} HALE HE
Azt d AR AsET. webA, AFEE S48 o
&3 S F A xe 7SA8E o FEAES AES
7154 S e oOFd AF e ZI2AHRE AlF
sharz} i,

HE o Wy

A=

B2 Ao AFEE winlE 20179 1099 2R EE A
Al BFg Wi ol Aate AS FE AHA A T4
oA & =4 T, & Bt FYste] =t Azl A
231

W F AT g TANFE Yl AFRS ARES
20179 10€0) F5 AH 24 T34 @A & =4 ¥

i< Tl st

£

S A0 A
I8 2A] 2FSATEE RS Aol A

flo
ol
(o,
k1
o2
o,
M
ulss
N

Fste] WE Ak Az
: FEHTHY g oA S4t

3 CHFig. 1).

[o
-
jins

ol
o
a2
e o

U
opt
1y
2
BN
=2
>~
=
oo

ol
o
2

AETT

dgdgo AES H#FE TP E BEAH
(KCCM)OIA B-F v Aspergillus oryzae (ATCC 16507)
5 A8, S5 Saccharomyces cerevisae (La
Parisienne, France)E T3t Ab&3taich 28]l 24k
wae] H93 o Acetobacter pasteurianus (KCTC
12289)5 ARSI AL A 752 A3 AAket 55 ARS8t

N
fr

—_

oryzae (ATCC 165075 #= 0

£ 3540°CE §A A7 RIS 43 3AA 2847+
U EAA =5 AzeATh SR Al F22 40°0CE A
Q=5 Folstojof shn] Lav By 38°Ce] REE
woEFl 10% wRte]l 2 wi7kx] AXAAAM HEe
5°C wigke] WAoo Bstal waibditat e gt Al
& 8= AREsITh

TS M=

ol E WA ste] 12417 Eo BHETh B &S Ao
LA WND7EE S5 ok Wm] ke 139 dWrhRE
= Aol ZAF QT AR AM AR WS E
ozl EHlE Ao 13 7hFE THIE A olA
M-S QR 2 s A 2R A2 E2 Ad
= "ol WxR A g717h & Fshe Akl %
43°C7F 94 BEs 2x= dEsitrt 10d Fol &
Aoz Werkal gl & mglew & AN A=
Foll 5°C wnke] @AgoLe] sty dagaaeh Hast
FF AEE ARE ARgSth

N HT o ¢
SR foouE

ol

¢

NN ES
¥ AYe A E AP FAE A A9 TR

[e]
ctoll Za vg] wEo] F& 5ol 35% 7HEgh o ol
T HiF7IolA 38°Ce

ol



AT R sk A 0] 7\5Rs gae 48 53

Fig. 1. The photograph of wild simulated ginseng, red ginseng experimental materials. A: red ginseng (RG), B: wild simulated ginseng
(WSG), C: fermented red ginseng, D: fermented wild simulated ginseng, E: saccharified red ginseng, F: saccharified wild simulated ginseng.
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opr|i=Atg Farotm] it 1%% AT H2AEEFA 4
Z, AR R 011*1 = BT 24 EHeH, 3RS
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mg% = ZZJEIM_T’_, S A ZRGV)S} ’\Jok“ A %
(WSGV)2] F ofu|x=At ke 7H2; 124.36, 168.37 mg%

Table 1. Contents of free amino acid in ginseng and ginseng vinegar

2 =25 ojA, 1.758]¢} 2218 =& ghaFS YER) AT

4 ofu| = AbE 3FuQl Threonine S WSGV >
RGV>WSG>RG 22 E}Om RGE 1.87 mg%ell H]
3] WSG (2.12 mg%)= 1.08H], RGV (2.73 mg%) = <F
1498, WSGV (421 mg%)e 2.3 wi7t% =& S o
BRI ATE 3 Valine 32 RG] 6.22 mg%el| H]3}ed
WSG (625 mg%)= 1.014], RGV (8.94 mg%)= F 1.441),
WSGV (9.00 mg%)= 1.458] 7} =& sheS Yepfi it

A W7o B 5 methionine®] T3-S RG] 0.63 mg¥%
of ®]&te] WSGol 0.75mg% = °F7F Bekou RGVE
445 mg% 997}, WSGVE RGOl vl 108 7FF 57138}
oA 522 mg%s YERN AT Iso-leucine> RG (6.19 mg%)
9} WSG (634mg%)7t A& H]<$=sto RGV 10.06
mg%, WSGV 1126 mg%= ZHzt 57163t Leucine $F
2 WSGV>RGV>WSG>RG 22 Eton, WSGV
(10.65 mg%)= RG (6.85 mg%) thH] <F 1.48u) oA th.

Phenylalanine &2 RG2] 16.11 mg%®l ¥]3dte] WSG
2 16.17 mg%, RGVL 19.12 mg%, WSGVE 26.25 mg%

2 BAEA0e™ RG Y] 77t FokAe S BATh

Tryptophan RG9} WSGOlA = &A1= A] eFsk=H], RGV
9} WSGVAAME= 2+t 1.42 mg%, 2.47 mg%7F 4 = 91
t}. Lysine &%= RG] 8.19 mg%el ¥l3le] WSG2 8.98
mg%= H]2at 2y RGVS 839 mg%, WSGV 10.16
mg%= 74 = ATh

Histidine> RGOl|AM = 41 5]A] %=Hl, WSG RGVeh

(unit: %, w/w)

Free amino acid RG" WSG? RGV? WSGV?
Aspartic acid 3.27+0.12 4.124+0.12 13.12+0.05 18.11+0.06
Threonine 1.87+0.17 2.12+0.10 2.73+0.10 4.21+0.07
Serine 0.54+0.02 0.97+0.13 3.11+0.11 5.05+0.17
Glutamic acid 5.98+0.42 6.45+0.16 8.04+0.34 10.15+£0.23
Glycine 0.43+0.02 0.49+0.02 0.62+0.17 1.95+0.17
Alanine 0.93+0.07 1.11£0.11 2.33+0.21 3.324+0.18
Valine 6.22+0.41 6.25+0.31 8.94+0.48 9.00+0.32
Cysteine 1.36+0.15 1.23+£0.10 5.26+£0.27 5.77+£0.01
Methionine 0.63+0.01 0.75+0.17 4.45+0.14 5.224+0.12
Iso-Leucine 6.19+£0.26 6.34+0.26 10.06+0.17 11.26+0.31
Leucine 6.85+0.37 6.86+0.01 9.25+0.23 10.65+0.61
Tyrosine 2.54+0.14 2.74+0.16 4.00+0.17 5.18+0.19
Phenylalanine 16.11£1.12 16.17+0.91 19.12+0.13 26.25+2.12
Tryptophan N.D. D. 1.4240.16 2.47+0.43
Lysine 8.194+0.62 8.98+0.11 8.39+0.05 10.16+0.01
Histidine N.D. 0.47+0.11 1.28+0.19 4.17+0.61
Arginine 3.01+0.10 3.52+0.07 4.10+£0.27 8.24+0.02
Proline 6.59+0.23 7.72+0.26 18.14+1.28 27.21+£2.87

Total 70.71+0.21 76.29+0.03 124.36+1.21 168.37+2.43
DRed ginseng

2 Wild simulated ginseng

9 Red ginseng vinegar

Y Wild simulated ginseng vinegar
Values represent the mean+SD (n=3).
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Table 2. The composition and contents of ginseng saponin in ginseng and ginseng vinegar (%, wiw)
Ginsenosides RG? RGV? WSGY WSGV?
Rb, 0.288+0.004 0.045+0.000 0.500+0.003 -

Rb, 0.093+0.002 0.003+0.000 0.155+0.002 0.007+0.000
Re 0.314+0.004 0.102+0.003 0.474+0.018 0.150+0.000
Rd 0.033+0.000 0.034+0.000 0.041+0.001 0.012+0.000
Re 0.616+0.006 - 0.862+0.002 -
Rf 0.059+0.001 0.062+0.000 0.072+0.000 0.026+0.000
Rg, 0.177+0.004 0.334+0.005 0.239+0.001 0.465+0.000
Rg, 0.016+0.000 0.071+0.001 0.020+0.001 0.005+0.000
Rg3-R 0.004+0.000 0.020+0.000 - 0.015+0.000
Rg3-s 0.006+0.000 0.011+0.000 - 0.016+0.000
Rg5(e) 0.047+0.002 - - -
Rk1+Rg5(z) 0.006+0.000 - - -
Rgb6 0.034+0.003 0.049+0.001 - 0.007+0.000
Rhl 0.005+0.000 - 0.002+0.000 -
Rh4 0.004+0.000 - - -
Rk3 0.004:0.000 0.145+0.000 - 0.070+0.000
Compound K - 0.024+0.000 - 0.028+0.000
F1 - 0.007+0.000 - 0.015+0.000
F4 0.034+0.001 0.134+0.000 - 0.026+0.001
Total ginsenosides” 1.738 1.042 2.366 0.843

Sum of individual ginsenosides content
Y Red ginseng

9 Red ginseng vinegar

Y Wild simulated ginseng

9 Wild simulated ginseng vinegar

Values represent the mean+SD (n=3).
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prosapogenin g ¥(compound K)©] (Ko & Im, 2009; oAM= AFHWSG)o] 2.366%F ARG 1.738%)H.Th

Ko & Cho, 2016)EIT}AL 3l= Aol 2tele], £ A+ =2 TS et €328 2ash A5 oM
A Az 9 g Az A4 AlEde RS A 43g IE AEEAT)E AT ¢43s TE A
HPLC WO E H| B3I T} SR T =2 8RS e Sl tH(data not shown).

ZF AR QAR §F vl B4 AAE A3 TESE 24 F g ATl A 2R lojA= T4 A ZRGV)7F

Z} ginsenoside®] %<1 ¥ AFE(total saponin) Tl 1.042%= A 21 Z(WSGY, 0.843%)2 Tt =2 s
101X = Table 2014 H=nfe} 7ol EAMF(Z4E, AFd4 Ueplodoh 2E Ao o8l A EHE 71ed AFEd e
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Fig. 2. HPLC chromatograms of ginsenosides detected from ginseng and ginseng vinegar. A: red ginseng (RG), B: wild simulated
ginseng (WSG), C : red ginseng vinegar (RGV), D: wild simulated ginseng vinegar (WSGV).



58 Y - o

Z &L=-8(Chen et al, 2019), FF=2-&(Hwang et al.,
2018)2 ERY = compound Kol SlojA = ¢ wash
A5 oA = ST ARG B2 FES UE
Aok wHe] 24F g A7l A xFo oAM= kst
2 Z(WSGV)7F 0.028%= &4F 2 Z(RGV, 0.024%)X.Th
=2 TS UERN A TH(Table 2).

Fig. 204 Hentel o] 34HS 4 off, Gofl ofsfA] A
A= E o 2-2-(Keum et al,, 2000), $HA| EAA A 2}
&(Kim et al., 1999), d¢732H8-(Kim et al.,, 2000), >
AZAAE B 528 (Bao et al, 2005), T A =E(Jung et
al,, 1998), &4F3l2-&(Keum et al., 2000y YERHE 7]
A4 AE-2l ginsenoside Rg3e ZAF W E A7 2| 2 Fo|
AoJA] AbkAE 21 Z(WSGV)7F 0.031%2 34 2] Z(RGV,
0.031%)%} 72 S Jep ATt o9 e A2 FE

%‘_}‘\jl— /_q_%g]_ AFCEAL Al 2= 7]‘—/& A B

5 EE
2321 compound K7} 58
Al %= compound K7} A4 &Hf-

=
T AT

Polyphenol &t2f

2 EA dE] BEH e ded =242t
Z9} BAFFS 7HAH, ©]ZE9] phenolic hydroxyl©] Tl
AX Y AdiEatet Avtete] 4, FeF, Fdsg, 1k
B3 2, 1AL ksl F o8 7] A ee
Zhe o2 dEA o, A AE T dE gFd u
St ZAPE 718k Qlth ks AR 2 4 AE
242 Yepll= slsAd AES catechin, rutin, quercetin,
isorhamnetine 53] FES W QUth 4 2 A4S
A7rste] A gt 2xo ZeEsEe] T2 Table 3
I o} g A ARG 43.42 mg/g, AHFHWSG)S
51.32 mg/ge] e YERAL, A TE & 2xo] HEst
Fo Abkat 21 2(WSGV)7} 82.43 mg/g, 4+ 21 Z(RGV)=
73.26 mg/gS UERHRITE Cho (2012)2] ®ardl] o]ahd
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Table 3. Total polyphenol content of ginseng and ginseng vinegar
(unit: GAE mg/g)

Samples Total Polyphenol
RG" 43,4242 31
WSG? 51.32+1.23
RGV? 73.26+1.32
WSGVY 82.43+2.36
DRed ginseng

2'Wild simulated ginseng

9 Red ginseng vinegar

Y Wild simulated ginseng vinegar

Values represent the mean+SD (n=3), GAE: gallic acid equivalents.

Table 4. DPPH scavenging activity of ginseng and ginseng vinegar
[unit: SCy, (pug/mL)]

Samples DPPH scavenging activity
RGY 1,253.21£103.21
WSG? 1,021.01£98.03
RGV? 893.26+73.28
WSGV*Y 803.924+82.32

Ascorbic acid 5.21+0.12

DRed ginseng

2 Wild simulated ginseng

9 Red ginseng vinegar

Y Wild simulated ginseng vinegar
Values represent the mean+SD (n=3).

AlStal A WellX = 2 ghelzol &g =315 AA|

71 4o F7 o] &5 TtH(Cho et al., 2012). o] =

ol @Aatae] AbslA &S AlASHE W] sz

2 EoA itsl gyt Hojd dHEL S FEAY o]

gote= Aol AXI Jlom, gz LA X

o] A3 w3} WA F93F 9dS k. B I (Blios
o

AA| sz 23 A5 FE(SC,)E VeI, A
GaksIA| 2 AFRE DL & L-ascorbic acidE controlE A}
Lol 4 B AREE H7tsle] AAdE A xE A
%%t % DPPH A} Fod5S #4138t A3+= Table 491 2
. TAHRG)S 1,253.21 pg/mL, 2FSFAHWSG)S 1,021.01
pngmL, &4 AZRGV)E 89326 pg/mL, AFkat 2%
(WSGV)E 803.92 pg/mLE WFEFSEO ™, Cho (2012)7}F B.aL
g H25EN(33-132 pg/mL), BIEFTILE Q1) FE98(29-
55ug/mL) Aol vwsi R JFs] w2 ksl aus
HPo Ax vy A $E vws] BH Az

S8 o 2750 T4 AZRGV)E 1.408), At 2
Z(WSGV)E= 1274 =okzl AL 218 5= Ul
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s U= T /\)\N\E]'-

24
=
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FAF A2 BFF Hze] F opvweat Fue 77

12436, 16837 me%2A B4tk 2kekate] % ofu)wst 8
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