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Abstract :

Journal of the Korean Applied Science and Technology

Ginsenoside Compound K is a triterpene saponin found in the leafs, stems and roots of

Panax ginseng. This study aimed to prepare a valuable ginsenoside Compound K using ginseng

extracts with the enzyme(Plantase). Plantase showed very efficient activity to produce Compound K
from ginseng extracts. Plantase exhibited the highest activity at pH 5 and 50 C, as a result of

investigating the yield of Compound K by changing the temperature and pH, while fixing the enzyme

concentration to 10% or 15% over 48 hours of reaction time. Under optimium conditions, Plantase
produced and accumulated Compound K over 35 wt% of whole ginseng extracts. Antimicrobial

activitiy of bioconvertied ginseng extracts showed selectivity against Cutibacterium acnes KCTC 3314.
Minimal inhibitory concentration (MIC) of bioconverted ginseng extract (35% of Compound K

enriched extract) against Cutibacterium acnes KCTC 3314 strain is 31.25ug/mL. These results suggest
that the Compound K enriched extract is potential materials for cosmetic products and Plantase is a

very useful enzyme for Compound K production.
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Aol gt A7t Fasie10]
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< EFE ETAFA4(Staphylococcus) o,
HEALSZ A /ﬂ‘:‘aﬁ/\(Bacﬂhs subtilis) 5ol
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aivl Qg0 HuEo] Qui11-12]. E =8
A Bg ARl compound K& FARCS
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2.1, MEixig 2 77|

BEE2 AMxAte]= Rby, Re, Rby, Rd, F,
compound  K(Sigma/Aldrich, US), Dimethyl
Sulfoxide(Daejung,  Siheung, Korea), RCM
broth(BD, Sparks, MD), resazurin sodium salt
(TCI Co. Ltd., Tokyo, Japan) A& F¢ste]

- 1336 —



Vol. 38, No. 5 (2021)

AAgle]l AH8stTy. &4+ APA screeningS

5ol Hhg 7hset fA(Plantase)E EES] At
Botaict. Aol ARRE e S5 S8 A4
A 57hzse 2dstol A-gstict

0.45um FAFHE(Agela Technologies Inc.,
Wilmington, DE), 8mm paper disc(Advantec
Toyo Kaisha, Ltd. Tokyo, Japan), @7]3H
(DG250; Don Whitley, Scientific Ltd., Bingley,
UK), UPLC/MS #4& 14%5 Q-TOF LC
MS/MS  AAd”e] 1.7 mYAE 7F 22 x
100mm =719 C18 ZHES AMEsIle™ 0.6

mL min 9] 8% U ESI sourceE Apgolo] =
Aot
2,2, HEu

22.1. & AxEd B4

% AEd(total saponin) VAR v R
A S HESHeH, AR ofefjet Zol,
Qatel Aty AHES 80% WEER FEot
Hid e -4t glo= HMAZ] & 545 nmoflA]
HBEE SHcte] T AARdE Fgches THe
24 ginsenoside-ReE EFEZ= ARSI 1
S o] wpde A BAYL Zo] Hekest of
4 =M, 7 dAFtellA= ginsenoside ZF /4
29 WH3te HEe Ao ”JBO}O{ Aol 7=
AJEEACRE ARgStelon, 24T A |kAte|E
£ 95 ¥-goE HPLC EA4HS ARgstich
Ao Atxd AHES 80% wEHER &SI
].ua 9,]-/q- _Q_OH og H]‘/\HA]Z_ _§_ 545 nm°ﬂ/\1
BIoE =A5le] & AJZUS AHs= HHo
24 ginsenoside-ReE EFEZ= ARSI &
FYHoZ Ginsenoside-Re EFE 5 mg2 U
=0 =o]al 50 mLE Hgot] EEUAoR

2

ARt EEU BEE 1, 2, 3, 4, 5 mL
2 77t Bee] Asty WREL spste] 5 mLE
BT AR oF 1 g8 B3| o} Furet
Etae] ¥ 80% #E-E 89 30 mLS 7t
ol 20 140 B A5 FEY 5 o
Jtgtct, FRE| 80% HgtE g 20 mLES 7t
A9 6% Sathn onad, o) ae 1

o whEgit olohe e GAA et B,

ZR% 10 mLo] 594 Ragu|2
0 mL& Fhste] Huj ZZstn
o o] %2 18] § v
Hee 10 mLe slsto] 2

o

M (Panax ginseng) Q2 HE A

EAgS o] 43 A ELQ Compound KO AT 3

FEotL & 23} HEE 2 FFTh o] 2%
< 33 ¢ §hEgt & =St HeE 52§
FAT FHFE 10 mLAY 28] AHL F B X
3t RRHE S Flote] ASF S5 552
Hebgo] ol 50 mLE A-gsto] AFPgoo
B OARERITE F AR B4 AR89 100
pL& 5] FHsto] Adde] ¥i A& &of
A 8% vrd&-ethanol €4 0.3 m

Ab g8 4 mLE& 7St AEEE 60C 32 5
Zol ¥i 1087 7}33}@1 U-gd-s AT
545 nmelA FFEE A HIFAY
2 Ginsenoside—Re EF8H 7+ 100 4

g5 Foto] ore] Wl Eoto] WMAT &
JLE ESHS. 4 mEgde]  HEPnet
ginseonside-Re?] 5= 7hol AZFHE ZAJgict,

b o2 ol R

Agel FaEel i F AZY FHV)S thg
Kol Fste] A,

Y @ =Y X {(T/V)/ W x 100

YA @8R BFE HFdo| digdste] 3t
& (mg)

T: AtEd FE8E H8< B0 (ml)

V: 28k 54 A A 29 (xD)

W: A= AFHF (mg)

2.2.2. Ginsenoside®] HPLC 4] HH

A Aol Ee] 2t e :?_3]’7] $9]
A HPLC 2449dS APkt 48 C-18
24dS ol&stdem, column®] %’—‘.% 1.0
mL/min ©]91, ©]FAr fuj2%  Acetonitrile
AT ZA4B)E gradient 2AE)e2 Eals}
At Ginsenoside &2 oY 210nm=Z 175}
o] UV Detector=2 EA5}itt.

Table 1. Gradient condition for the HPLC
analysis
Time ACN (A) H,O (B)
0 20 80
10 20 80
25 24 76
30 33 67
42 37 63
87 80 20
88 100 0
98 60 40
100 20 80
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A7) BAZANA Z ginsenoside standardE
A3} retention timeZ oo} Zth.
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Rb1 RC Rb2 Rd F2 Rg3 C-K
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Retention Time (min)

Fig. 1. HPLC profile of ginsenoside standards.

2.2.3. & Z39=(polyphenol) &=

Z Zo1E &% Folin-DenisH& $-835}0]
ZASFITH17]. 5mle] FEE Folin—Ciocalteu
AlF Smi-E& Arrsta 583 BAXND T 10%
Na,COz&92 7hsto] 23, HAA|7] A2
A 1IAZE ZX]gE & UV/VIS spectrophotometer

ARgSEe] 760mollA FFEE SAsHTh o

BEZEAL gallic acidE 71&F22 3T o]

ZedlE g oo

ohv £
f
N
n
b}

of m

Z EdHLo|E k2 Zhishen Fo] 7Hd
HHos ZAotArt1s]. /S 4nlo] 019
Aol Az Imle 7istl 5E B & 5%
NaNO; 0.3m7 10% AlCl; 0.3m& =2 7t
Stk iz Az dii SF5 1nle 7hst
Aot AZF AZeRREH 670l ARt ARkl
IM NaOH 2ml& 7Fstal SR8 F7H2 ¥l
I0m o2 vhE thg Z1F A 284S T
€ ARE 415m mFolN FFEE SHsIAC
o o] o BEEHL cateching 7|FE22 FHits}
ol & EvtHkol=E BASHIH

==

2.2.4. & Z8H 0] (flavonoid) 3HEF
= I =]a
(e}

e oot

225, 84 A A4FEE 5 compound
K 9% 579 712 2 A%

el
ok

2.2.5.2. IAY
o] Y& 2mg2 WERE 1mlo] B =
AAog Ft Compound K EFE Wk

2
e
R
ol
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o] EEdoz ity Al B ZFENH 7+ 20u
Ag dtsI2otE I Z 842760 Fuss) 9
of AHoty ZRERE @ HEE | FTHF65
35 1 10)EgHS HHEmE Ste] urEae] A
et oh B dige] ZEit dxd 9
ZTHS 254nmo] AQAY g A5k, dhAA|
(10% gArgah=s 1274 =ayw 105CoA 10
7 7pgste] AR ok SQtollA TRt

2.2.53. +=AE

o] 947 0.01g ethanol 100mlol] g0l &
o 2 g FAolH gt
=4 1 o] 9= 1.0g2 gob A7 gyt A
Z Al 29l wet xAfsto] ARt Bl
= 535S 1.0mE ¥+=r+.(10ppm ©lsh
4 o] ¥R 1.0ge 2ot 7] Ayt A¥
Al 3o whet xAsto] AlRRieh. Bl
HAFFEN 2.0mE ¥=rh.@ppm ©]sh)

ol

1 oot

fr oy = & o

2 o

2254, FEARESSH=IRET] AHEEY
O AY 2 22N A GAAH Fof ®
o 9 HoAo zAer &2 WHor e A
a4 B mEdos i
@ Ad=xz A4 #Edles v 23X
Aol met fredekEet=n2d7](CP spectro-
_1

meter)o] FYTH] A2 H|A9] HFME 7FA| L
A F BHA0] = SARIT

2255 2&zxA

4t 193.759 nm(EeAdEo] g8=E AL H]
29 g S-S AT & Qlrh

EetEAZEAL ob222(99.99 v/v%old)

-8 (ethanol) : o] = 0.2g= HsHA
gob gugdEAe|=E Yol FesHA 10m=
sto] AYog Jirt, WE ethanol EFES 0.2g
= AYsHA duEdZAe|=EE gol AHEsHA
100m¢2 staz, o] o 10mi2 “&stA FHst] o
7o g FA| =5 Yof AeletAl 100ml =
sto] FFAow ok HAW BEY ZF 1w
S 7R oo 2o JHARAED
o] w2} AJote] ethanole] TaHZA Ar
4 AE o]85t9] ethanol FEFHFE Tt
(ethanol 500ppm ©]sh).
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ethanol®] %F(mg) =

Ar
As

22 ZZAMHEWLETT PACKARD 5890)

X ethanol EFE2] %¥(mg)

A & 7] 8Zol23 AE7|(Waters, SYS.
IMT. MDD)
z g QAE 0.2mm, Zo] 50me] o

Egof @I eto|Z TPAZL WAt
A%l HP-FFAPE 0.3m F7
2 05 Ae 744

g 2 @ F & 7R 7Hx] 50C= A5t
I 230C7F 2 w7k W& o
10C2 AsAR o3 58T #

2].
FYPFLL 1 240T
AZE7|ex:  240C
o] & 4 :d¥F
= 2 ¢ 0.8m¢/min.
Az 1.0% ol5Hlg, 105°C, 247D
FEIE 0.2% olsk(lg, Al 39)

2256, 3 F W

o] Y& °f 50mgS HYSHA Zot HEE=
=o] AHssH 100m=z ste] Aoz it wh
2 Compound K #FE 10mge FUstA Gof
HetZe] =of A5 100m= st FFHOE
et Ho 9 mEH 10wAE FHoto] o9
Zor dAazrEaf ¥l wtel Aledsto]
Compound K9] m3HH A 9 BE o]&s}o]
Compound K¢ gtgk& Feteh 71&7]82d =
AL Table 17} 5L3}t}

Compound K & (mg/g)

AXB ‘s 1
RERTEE * 771000

SRR B AAEAOIE ST (ug/g)
At AgEele] AeHml)
B

5]

22zA
A E 7 AYRSHFEAUV 210nm)
z o WE2EAAE 4.6mm, Zo] 250mm<!

A AT 5 go] AR
uhE g e Algeie

AN (Panax ginseng) O ZHE BEATE o83 ANEEAY Compound KO AHY 5

r

ZHer 30T
R 2 ¢ 1.0m¢/min.
o] T A ! oHEUOIEZ (A), & (B)

2.2.6. Compound K I&H it HEHeHE2]
A 2 HAAFEEMIC; minimal
inhibitory concentration) %

o g SOl gt dH4EE 53 sl
compound K I8F(35wt%) Q4 AEHTE
(Bioconversion; BC)-& 10,000 xg/mL TEZ
Dimethyl Sulfoxide(Daejung, Siheung, Korea)el
=2 & o7 (0.45um  FAREE;  Agela
Technologies Inc., Wilmington, DE)s}o] A}-&-5}
Aot WA F2E  Cutibacterium acnes KCTC
3314, Candida  albicans KCTC 7270,
Staphylococcus aureus KCTC 3881,
Staphylococcus epidermidis CJNU 0754 5
AHgstach Z42re] = Hd(agan)S HAEH
A7kE Aol HFste] A2 F AR
Aol Bty = C acnes KCTC 3314 #5+=
RCM broth(agar 1.2%)(BD, Sparks, MD)e]|, C.
albicans KCTC 7270 w5+ YPD broth(Yeast
extract 10g/L, Peptone 20g/L, Dextrose 20g/L;
agar 0.7%)°ll, S. aureus KCTC 3881 w58t &
epidermidis  CJNU 0754 dF+= MRS
broth(agar 0.7%)(BD)°ll 1% #&ste] A& &
TAERZ] el B2 & 2 9ol 8mm  paper
disc(Advantec Toyo Kaisha, Ltd. Tokyo,
Japan)E& 221, A& 30ulLE HAHF & 37C
od Az shHA KA (inhibition
zone) A4 FFE TESIAE. C acnes KCTC
3314 #5= F7I™HDG250; Don Whitley,
Scientific Ltd., Bingley, UK)o|A uiFsIAct,

HirAfse 43S fdlA= RCM  broth
(Difco)oll compound K 13HG <914t AEASE
9] HFEEE 7.81, 15.63, 31.25, 62.5, 125,
250, 500, 1000ug/mLe] HZ=% H7KE & C
acnes KCTC 3314 4FE5 0.1% HESo| =
sto] 7z welld #ZEF #4571 1x10° CFU/mLo]
H=E FESHATE 37 CoA 2447 E7]uferst
3 resazurin sodium salt(TCI Co. Ltd., Tokyo,
Japan)E #F-sE 100ug/mLe] EHA HjeFH
A7kt & ZA"iRF1(37°C, 100rpm)ollA] 4A413F
ghgShainh Mol WayE WA b= HA A
7V FEE HAA G EE gror AAsH
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olite] dhoE mRO Almy Z Zq SR
9] shQl compound K= ?_VSOH‘— 7%4 *ZHOP
Z] 01-1— 7-]o§ o]—g;]x:]
4% EAst= ﬂﬂﬂh—_/\]-o]‘:O]E},
compound K& A= 2 gluc051dase
83 a4z o] giF ]‘I] ot a4
g3to] A|Fgich B A ‘éoﬂ“ A screening
ol W3 7Fsdt ®A(Plantase)E SHHESHR
o, AYS Ef] 540 HAZAL H;Qo].oﬂ
20 HAZAE gdst] oA I F
2L 10%w/vVZ AFsI &%, pH, YA
B BAS] F 5o FHHRAE ERloklrh

vw;mmm
-

3.1. MEFAO xXRE 2
A exs dolsty] ¢l &4 (Plantase)2]
T2 10%(w/v), pH 5, BFSAIZHS 48X]7te

2 3Aska 22 30, 40, 50, 60, 70CE =
7‘43}04 200rpmo.2 wHbste whSslgich WS
S 3000rpmo2 1087F YAEesty HAE
45de wz 2esto] A4E compound KO
TS Fglstt. 50TCelA compound K
O] 7]’% ‘1%—0 7'10 —9—]'0101-93\0\]% Zo =3
Ao 50C2 1Aste] AP ARt

oX o
%, of
% o
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Fig. 2. Effect of temperature of enzyme on
compound K production.
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lo &L
o,
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-IN

N
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sl
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M
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ol

[¢) _414 pH
vz H7ks }—
o] qlTt.

5.0224 pH
0] compound

R
B |

oy o
bl! m]'

b
fi rulm

Fig. 3. Effect of pH of enzyme on compound
K production.

3.3. 24 sk U HhSA|Zte| Pk

T 10%(w/v)E 7S A9 96A17 oA
A A7HE YTt Compound K& 96
Aol gk dEriglil 1 o]%
compound K= Z7}stA] @& Zo= Qlxg]
of. WREAITES ©EA7)0AF G40 FF 2R
52 compound K Ag S elslgon] &
& 15%(w/v)E A& 7% compound Ki= 72
AzZblA  10% &4 HIZA Hg =L
compound K A& gelsiqict. wtabA, 22z
AL Fig. 4914 Upebd vhel Zo] &4 15%, W
S ex 50T, pH 475, WHSAIZF T2A7te R
gkt

1200
™ 10% Enzyme

100.0 W 15% Enzyme

Reltive content (%)
o
=]
=]

o 8 24 48 72 Qo6 120
Time(hr)

Fig. 4. Time course of compound K production
using 10% and 15% enzyme. [1(blue);
10% enzyme, (red); 15% enzyme.

AlZro]l WE ginsenoside &2 W3FE HPLC
2 ZAote] BEEHLY vwst Z3ts HH Fig.
50 Uehd Hper o] ¥hg x7]ofl= Rby, Re,
Rby 50 72 A=t Azte] Azfge] utet
Rd7b Z7ketal oloid Fp7h @4=H olgel
compound K o] Z7ste Aog shelg]g]

o},
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Vol. 38, No. 5 (2021) M (Panax ginseng) © 2 5B FEHTHE 083 BZY=29 Compound KO A3Hd 7
Ohr
10 20 30 40 50 60 70 80 §
Ratantion Tima (min)
J_L__J‘_J_J__J-LAM—A—-J-——} 24hr
10 20 30 40 s0 s0 70 80 5
Petention Time (min)
48hr
10 20 30 40 s0 60 70 80 s
Retention Time (min)
72hr
T T T T T T T I T T ‘l T T T T T T 1
io0 20 30 40 50 60 70 80 o9
Retention Time (min)
Fig. 5. HPLC Analysis of Compound K by bioconversion with the enzyme.
Compound K showed at retention time of 72min.
Intens. | C36HB208, M+nNa 645.43
x1097
1.0
0.8
061 645.4337
0.4+
0.2
0.0 v b ; o
640.0 6450 6500 655.0 miz
Fig. 6. LC/MS spectrum of compound K (CssHgOg+Na®).
"S- AJAEQl Compound K= LC/MSE o]g FEo] Aoz HEHUT AFRA7|Y] A
sto] EAtgS Aoz glstlrh Edo] Uehd BAE (CyHeOs+tNa) e AR
LC/MS &4431= ofefl Fig. 6o vehd viet 645.43Dao 2 Yeht 2 AgAgdEo] compound K
Zo] compound Kol sodium &Fol20] ZgHH dg AT 4 Ak
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Candida albicans
KCTC 7270

Cutibacterium acnes
KCTC 3314

- .@ |
DMSO / DMSO BC
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Staphylococcus epidermidis
CJNU 0754

Staphylococcus aureus
KCTC 3881

DMSO BC DMSO BC

Fig. 7. Antimicrobial activity of bioconverted ginseng extract against several microorganisms
related to human skin. DMSO, negative control (solvent); BC, bioconverted ginseng

extract. BC; 10.0mg/mL

Conc.
(ug/mL)

BC Control

DMSO (-)
DMSQ (+)
DMSO (-)

with € acnes KCTC 3314
DMSO (+)

Fig. 8. Minimal inhibitory concentration (MIC) of bioconverted ginseng extract (BC) against

Cutibacterium acnes KCTC 3314
bioconverted ginseng extract.

3.4. Compound K (35%) CQlit MExst=
(BC)2| &n&M =3

St 9%t compound K (35%) <14t
AEATES FHEE AE 2, olEF
o1 C. acnes KCTC 3314 5] tisiAsr A&
Asfigto] W= AhFig. 7). ©]& compound K
A AEATEC] AEFE UAFY C acnes
KCTC 3314 5o dist] 3+ A=A
(selectivity)©] omgity,  FrpHo=
compound K IgHF <4 AEAFES (C
acnes KCTC 3314 o] it HaAslls =
A Ad 31.25ug/mL=E 1= Q1thFig. 8).

e zRE Aejgddidwel Compound K&
AEHeS o]&ste] Aol ALE Sl

0]o o
MRE =

strain.  DMSO, negative control (solvent); BC,

o2 22 AE Aotk 84 (Plantase)d] &
52 10%w/v), pH 5, 9FSAZHS 4847ko &
1gsta 2EE Weksto] compound Ko 4~&
S ZARE A3 50Co|Al Compound K7F #Z
o] AAFS Hole AZ 2okt 2%F 5
0C= skl pHE 4, 4.5, 4.75, 5, 552 =
st A pHE =1t A3 A pHe
4.75-5.0914 Compound K AJAdo] 7} a4
ol && 10%(w/v)E& H7Ist9E 749 964
oA Ao ARke YEuiglen, asas
15%(w/v)Z AHg3t 749 compound K& 724
el 7P B2 aEE V1ESeH B
35% ool dEF= 7HE 7158 2ME ¥
4 A3tk Ginsenoside A2 W3S HPLCZ
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ZAst A3 Rby - Rc - Rb, - Rd — F,
— compound K 02 Agte= AL 5Hl5y
tt. Compound K IgHf Q4 A= ;‘JQ}EO] o
=8 Ael#el C acnes KCTC 3314 &3] of
st gt A=A (electivity)o]l  ANLH
Compound K 2gH <4t AEAHFES C
acnes KCTC 3314 &5l Higt LAl sk &
A A3 31.25ug/mL=z gHelstrt.

4. 2 B
TAY QEEERC] HAS A sl fiﬂr

o o rg

To
wHuew A= _2‘15}
C acnes KCTC 3314 % °ﬂ EHoH H
AR EHMIC = 31.25ug/mL)7F US>
Alzo] grglnh. 2 AFAxe ofstd -S4t
FEERTE oty FHaWt e At
249l panaxydoll—} panaxynol &°| HAE It
[13]. ©] ¥ panaxynolo] 12.5-25mg/mlL s 0]
A Asie £4E Fo 4% Asiasel s

)

ol

-
lm 2 ;:o

tlo 1 o) mol o X
lo ‘l)‘

< HYrh 2 Ao A AEAEFEE BC
= olHt ¥ 10mg/mL 5k, £3] £5% &
Aol obd 35wt% ?_—}-?r FEEAAE o=
sl 43t AfEES Ho 2 *”%75%% A&
W7} S FHojd 63* 277 2 4 deS At
skal it

TSt SRARAAEQ Candid  albicands,

Staphylococus aureus, Staphylococus epidermis
52 S E3 compound K %}% FE2E9

stAas Wil thost A5 £ 937 oy
@1 C acnes KCTC 3314 @5 Oﬂ A gt A
BAo= Adlass HAAh 7Eo] £YH 55

S0l 53t compound K7} Staphylococus o+
T 5ol ddasel e His floy
(11-12] & Aol AR 35% <o

compound K A7 FE(10mg/mL)olA+ o
™t olQofl= FwadE Ao Holx] oFith
et oy}l of=E-atof it compound Ko @
wade] W A== A7E okstt dExl
H7E A9 giek. webA compound KE A
Aol F o="atol it eetayrt s
Holmg H AAF 7|23H4E ol o8

¢ WS SRt 715 a2 2 5 dEe o

OV Panax ginseng) Q=2 HE A

EAgS o] 43 A ELQ Compound KO A 9

Alst et 23y compound K7F A=
g A ol olf= ofF] delA A &

opg ooz 7t 712d1r}t o Qs ®HQch

ALl 2

o] RO 21WE HE (W89 Ao
AR ] A Pe wrol £EH 7| x2dATA]
AAFI(No. 2021R1A6A1A03046418)0]0, EJH
20219 weRo xjYdor HALA L] ]
HS drop 3 AAA| -t FHr)EE A9H
A A 9] Ay tt(No. 2021RIS039301).

References

1. M-H. Han, G. S. Moon, “Bioconversion

of Ginseng Using Microorganisms”, Journal

of Biotechnology and Bioindustry, Vol. 7,
pp. 5-11, (2019).

2. B. X. Wang, J. C. Cui, A. J. Liu, S. K.

Wu, “Studies on the anti—fatifue effect of

the saponins of stems and leaves of Panax

ginseng(SSLG)”,  Journal of Traditional
Chinese Medicine, Vol. 3, pp. 89-94,
(1983).

3. A S. Attele, J. A, Wu, C. s. Yuan,
“Ginseng pharmacology: Multiple
constituents ~ and  mutiple  actions’,

Biochemistry Pharmacology, Vol. 24, pp.
119-127, (1999).

4. B. Kenarova, H. Neychev, C. Hadjiivanova,
V.D. Petkov, “Immunomodulating activity
of ginsenoside Rgl from Panax ginseng,
Japan Journal of Phamacology, Vol. 54,
pp. 447-454, (1990).

5. K. S. Im, H. Y. Chung, S. H. Park, N. K.
Je, “Anticancer effect of the hydrolyzed
monogluco—ginsenoside of total saponin
from ginseng leaf”, Korean Journal of
Ginseng Science, Vol. 19, pp. 291-294,
(1995).

6. H. Saito, Y. Yoshida, K. Takagi, “Effect
of Panax ginseng root on exhaustive

exercise in mice”, Jjapan Journal of



10.

11.

12.

Pharmacology, Vol 24, pp. 119-127,
(1974).

E.Choi, E. Kim, J. H. Kim, K. Yoon, S.
Kim, J. Lee, “AKT1-targeted proapoptotic
activity of compound K in human breast
cancer cells”, Journal of Ginseng Research,
Vol. 43, pp. 692-698, (2019).

S. J. Lee, J. S. Lee, E. Lee, T-G. Lim, S.
“The  ginsenoside ~ metabolite
compound K inhibits hormone—independent

Byun,

breast cancer through downregulation of
cyclin D17, Journal of Functional Foods,
Vol. 46, pp.159-166, (2018)
A. Sharma, H. J. Lee,
Compound K: Insights into Recent Studies
on  Pharmacokinetics  and  Health-
Promoting Activities”, Biomolecules, Vol.
10, pp. 1028-1069, (2020).

S. J. Kim, C. S. Park, “Production of
Compound K wusing ginsenosides
ginseng leaf by enzyme’,
Korean Journal of Food Preservation, Vol.
26, No. 6, pp. 2287-7428, (2019)

H. M. Oh, S. Y. Lee, E. G. Lee, D. S.
Ahn, “Anti-microbial agent consists of
Ginsenoside compound K7, Korea Patent
No. 10-2012-0139612, (2012)

Y. Her, J. H. Oh,
composition effective to inhibit growth of
dental cavity—causing bacteria (Streptoco—
ccus mutans)”, Korea Patent No. 10-2018
-0094763, (2020).

“Ginsenoside

from
commercial

“Ginsenosides and

- 1344 -

13

14.

15.

16.

17.

18.

Journal of the Korean Applied Science and Technology

J. H. Hou, H. Shin, K. H. Jang, C. K.
Park, B. Koo, H. Shin, S. H. Yuk, K. Y.
Lee, “Anti—acne properties of hydrophobic
fraction of red ginseng(Panax ginseng C.A.
Meyer) components”,
Phytotherapy Research, Vol. 33, pp. 584-
590, (2019).

and its active

J. S. Kim, J. E. Kang, I. H. Yu, K. H.
Jung, G. S. Moon, H. Y. Lee,
“Antimicrobial and Immunological
Activities of Vinca minor Extracts’,

Journal of Korean Oil Chemists’ Society,
Vol. 32, No. 1, pp. 108-115, (2015).

K. H. Jung, H. Y. Lee, “Escherichia coli
B —galactosidase—catalyzed  synthesis  of
2-phenoxyethanol  galactoside and its
characterization”, Bioprocess and Biosystems
Engineering, Vol. 38, No. 2, pp. 365-372,
(2015).

M. S. Kim, S. R. Lee, K. W. Jung,
“Extraction methods for compound K7,
submitted Korea Patent No. 10-2-21-
0061366, (2021)

O. Folin, W. Denis, “Protein metabolism
from the standpoint of blood and tissue
analysis”, Journal of Biological Chemistry,
pp. 161-167, (1912)

J. Zhishen, T. Mengcheng, W. Jianming,
“The determination of Flavonoid Contents
in Mulberry and Their Scavenging Effects
on Superoxide Radicals”, Food Chemistry,
Vol. 64, pp. 555-559, (1999),



