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ABSTRACT

Objectives: FDY003 is a raw material for medicine consisting of a natural product that is expected to have the advantages
of low side effects and high efficacy. In this study, we predict the efficacy and the standardization of the drug by method
validation of anticipated index compounds and the measurement of antioxidant activity.

Methods: FDY003 is prepared by extracting and purifying 70% of ethyl alcohol (EtOH). The method validation of cordycepin
and chlorogenic acid was determined by high-performance liquid chromatography-photo diode array (HPLC-PDA) and the
content of FDY003 was calculated. In order to monitor the biological activity of FD Y003, antioxidant activity was measured
by 1.1-diphenyl-2-picrylhydrazyl (DPPH), 2.2-azino bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS). and ferric-reducing
antioxidant power (FRAP). The equivalent values of antioxidants such as trolox, ascorbic acid, gallic acid, and caffeic acid

were measured by ABTS and FRAP.

Results: Chlorogenic acid and cordycepin were both found suitable for method validation in HPLC and FD Y003 containing
9.9240.50 and 17.97%0.27 ug/g, respectively. In DPPH, the electron donating ability (EDA) value of FDY003 was increased in
a concentration dependent manner. FDY003 confirmed antioxidant activity by ABTS and FRAP.

Conclusions: FDY003 contains certain components including cordycepin and chlorogenic acid and has antioxidant ability
by various mechanisms. Therefore, it is expected that FDY003 is capable of various physiological activities including anti-cancer

activity.

Key words: FDY003, HPLC. method validation, DPPH. ABTS, FRAP
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FDY003- 523K Lonicerae Flos), Q173 Artemisiae
capillaris Herba), 553812 (Cordyceps militaris) S
7late 2 7)ef AAEEI A4S vEE £33}
o ZAFAE AA FE2T T ASEH, on|
T Aol M Aukela gl A EE FpeR
kst &S %3 apoptosis o}
Hojubeta a=ix giet. FDY003) =g
3, Qz3E, FEFIxE AF5Hez o 7|7
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Aoz o7 A5 F3 Az
Aot F23k e FEA Rl caffeic acid<}
quinic acid®] ester form¢l chlorogenic acid7} o1},
A8 = (HAiRE), FIAD@EMmEmn), Y
(B o] &%o] sloty 4d=x gla, 93
Hagk A, "GS-l dHx
deix glon), gatd EIE gl dFAIs}
ek, =3t HZel = U7 A 2ol Qo7
Eao A3t A7 S o) 43 I} Fud &I
of A3t A7t RusHdat, dAzE AL
(FFE#), B39 CREE) S S5 0] e o=
el A ol =3 7 7] S AR A s HeHA

& AuAE 5o okl atgol At dEA Qer

Ofehel - 2247 - /3 - 0/ - ZFF - 0/213]

o A3 FEFo] Zigtd S¢S HelgE
N EAZYIL gz 9l A AL S 9, ol Eu)y] R
dol T37} doke A FEAPP T 29d o
5= BRuEle}h 5582 high performance liquid
chromatography(HPLC) 2 A=243b4 cordycepin
o] 3o givte d7Azs Al o949 57
o] $F3x FolA oz EFo| glua ¥l

AL O militaris® C. sinensisZ7} QloH, 1o 23
B Ad, AA), 2ppgA Sl AHEEe] sl
TEIET WS JAT FHY "9 astE
Y 4 ok Aok A E RAW264T Al
2Fo| A9 3 zalol 7ok, Wt 5 o8 ¢
A Eol et 3t 2o dg ATt BaEe
et

B AFoIME ofn] hiPE el A 2l FDY003
o] Z5& s Ha Held dAkstss 7HA
I8l A=A A E v sty 1 A s
5 A8 e, EAY el ds B AA
¥ AZARY AGAS Felste FAAE ] 7]
£& nlelstaat sigio

=z

(ACN)Z} Watere= HPLC Grade® Honeywelliit
(v, 7AA)2] AE= A3 3L Formic acid®
Junsei Chemicaliit(Q¥, £72)dA F43541t} 3
Absh Alge] ARS-#l 1,1-diphenyl-2-picrylhydrazyl
(DPPH)T ALFA ASEARGL(P]=, ®IAREA 2 )l A
T3kl e 2.2-azino bis(3-ethylbenzothiazoline-6
-sulfonic acid) (ABTS), Potassium persulfate, CoHsNaO»
- 3H,0, 2.4,6-Tri(2-pyridyl)-s-triazine(TPTZ), FeCl; -
6H,0, Trolox, Ascorbic acid, Gallic acid, Caffeic
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acid:= SIGMA-ALDRICHIit(v] =, u]F2])oll A +
detact. 27 x7= YAlute] Lu o] Ajit(77],
k%)<l Lyoph-Pride03 =9& AH&st9i 1 7shs
%7]= EYELA(2E, =7)9 N-2110 2 o]g}
t}. Microplate readert™ Biotekiit(v]=, HZE)<]
EPOCH2 =& AH8sl9dom HPLCE Shimadzuiit
(4, 2E)¢ LC-20A, CBM-20A, LC-20AT,
SIL-20AC, CT0-20AC, DGU-20A5R, SPD-M20A.,
LC-PDA 2¥& A3l

2 Uz Y %
2 7o) A4 T2, A SFex T3
KA, G Ty om A g0z

L4 70% EtOHZ 347k 3F
£ A3 ¥ EEIR 5
A7) A& 1 L4 80% EtOHZ =edyjx & Ao]%
= A7 5ok ksl WA F o3sigid st
HAHo= 9% EtOH A=t & HFHoz & &
HE SREE A3l 5472 s Azt ¢

O

28 B2 Ay A7k BeRA ki FDY0039)
AetE FEE9 HE £71E2 540%%
3. MY d2lHlolM

Al FOoFEeHAA 9 "ok F AlFH e
gl shol=etel, AJok(3Hef) AlAS] AE=

st AR she|=ehel’sl| et E°W A, A
Z3H4| (Limit of detection, LOD), A =&H4| (Limit
of quantification, LOQ), ALA, Zéz} A& H7tst
Ack FDY003¢] A =AEoz MAE Cordycepin
B4 Thou 59 FAHYE S-43led AAee
o} o] FAE 10% MeOH & AH8-3l9d 2™ 260 nm
S o] 4351t} Chlorogenic acid ¥4< £
S At S4staem. ACNAF 01%
(v/v) formic acid 7} 3% water(B) S AH4-3}oq
(A)/(B) =10/790(0%)—15/85(10%)—17/83(20%)
9] 71&7] 272 330 nmollA EAstede 2H

o

Az
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B2 3 T 3k Ao AR5 A2 (18
0DS(25 em * LD 5.0 um, Agilent, »]=, Az ¥y
o}) o]alZ, 42 1 m/mineE §A 3k
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FDY0035 HPLCZ A#£A4 32 Cordycepin}
Chlorogenic acid ol #i=3sl= peak®] ™32 A7t
(retention time, RT)3} 3% peak®] 190~800 nm7t
28] 4 spectrume Z2H2+e| FEE3} v Wl

2) AAA, LOD, LOQ

Cordycepin 0.64, 1.28, 6.4, 12.8, 64 ppm FTE2
£33N} Chlorogenic acid 0.265, 0.53, 2.65, 5.3, 265
27 Rl e FlEkal
T 7 33] v Adsiiv) AR Tkl A
Aoz Re] A4 AARR)E TFale] A
glstodet. LODE LOQE EFHAte} 7749 7]&
Zlell 28R W o R Felolom, Al oflje} 2.

LOD=33*0/8S

LOQ=10* 6/S

oy A ZFHA S AAY 7L

3) A=A AEA

ppm lm: ] m:7~oﬂo

Chlorogenic acid 2.65, 5.3, 26.5 ppm 5=9] E—’.‘—Qﬂ
= SF45 l=°4 THlslY =
A i]'(RSD %)= 'T'HH l—ﬂfj
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A 2}335 (Electron Donating Ability, EDA)
< A3 98k FDY003S 2.0, 1.0, 0.5, 0.25,
0.125, 0.0625 mg/mle] == Fn|sedh EtOHe
432171 0.2 mMe DPPH £ o8 &
FDY003& T3oz &3st £ 37 CelA 308zt
HES-A)17] 2 517 nme] microplate reader® FHE
2 2A43599" o2 Ao we}l Electron Donating
Ability(EDA)E A AFs}oi e}



EDA(%) ={(FAHx+ ¥4 =189 F3x%)
/AN EE FHEx100
2) ABTS

ABTSE ol & 45§42 74 mMl =9
ABTS &< ¢
2 FAAZ|Z 732 nm Aol A vgﬂ < 7ko] 15
}7} U2 =5 3Askgleh ABTS 49 190 ul
210 g 8T, AL A 1057 1A
750 nm IHANAM FFEZ 2 sy A
0.5, 1.0 mg/ml &

&
-
o° I ZH 3]
T

=9 FDY003o]™ =FEA
Trolox, Ascorblc acid, Gallic acid, Caffeic acid
S AMRstg o E 195, 391, 7.81, 1563, 31.25,
62.50, 125.00, 250.00, 500.00, 1000.00 pg/mle] F==
AHEledE) Ak 2Aste] 252IAS T8y B4
o) F4E g sl Aelee, EF349 R

2095 oAE 1+

t rlo iy rﬁ o o

FEgke s AAsioloh
3) Ferric Reducing Antioxidant Power(FRAP)
Aol 29| #138E A3 FRAPE pH 3.69
300 mM acetate buffere} HCl 40 mM< v E Al
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y = 14,530,031.194 x + 1,594.416
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(C) uv
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25000 ‘ h A
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30

o/tie? - & - 024 - 0/g7 - =78/ - 0/2/5]

%3t 10 mM TPTZ solution, 20 mM FeCls-6H,0
solutione 10:1:1 v &2 &3}t FRAP £ 280
plet AL AE 20 uE B 37 TollM 4%
Wk % 593 nmelM FFEE AT s A
3. 2FEA 2 Trolox, Ascorbic acid, Gallic
acid, Caffeic acidE AHE&-3l9le™ ABTSS F43t
TEZ 3t FEFAE T3 F=H FDY0039
F4E e sl Axelgo 2FEFAY R
A 095 oS FEZteE A3t

m, 4 =

1. 2Ag d2|Ho|M
) Eo]A

Cordycepin® Chlorogenic acid= 2+t 17.10, 12.62
minol| 4] retention time(RT)e] A=t dw Azt
o peak?] &4 spectrume <13t A3} TR A%
AR 525 Z7be] 255 598 A HdE

4 spectrume Hof FUs 222 7HEsleich(Fig 1).

—_

(B) 400000
350000
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g
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&
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50000 y = 14,242,186.822 x - 958.775
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Fig. 1. Analysis of index compounds of FDY003 by HPLC.

(A) Calibration curve of cordycepin, (B) Calibration curve of chlorogenic acid, (C) HPLC Chromatogram of
cordycepin and FDY003, (D) HPLC Chromatogram of chlorogenic acid and FD Y003
R? value of all the standard curves was 0.999 for linearity.
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2) A4A, LOD. LOQ Cordycepin® A} FH A} (relative  standard

A A ol A Cordyceplnﬂr Chlorogenic acid= 3 deviation, RSD)+ 4. 8, 16 ppm™ Z+7+ 0.90, 0.10,
3 uhe A4 2% 109 RS 98 4 9l L84%o1 9 o™, g 2+ 10044, 99.67, 98.04%
tH(Fig. 1). y2#He] 2FHA9} 7127 Fs o & %ic}. Chlorogenic acid®] RSD( %)“ 2.65. 5.3, 26.5
3 A A2 cordycepin® LODE 039 pg/ml ppm ¥ 7+ 330, 1.08, 0.24%°]%1 2™, 3]4&2 7
°o]9137, LOQ* 1.17 pg/mlell=t. Chlorogenic acid 95.6, 102.5. 99.9%% AI= H"”U} e AdE
9] LOD= 0.11 pg/mlelslx, LOQE 0.33 ng/mlo] 5% oW AR ANEAROE MA 7
°4D} (Table 1). st oH(Table 2).

3) ALAZ A

Table 1. The Linearity, Regression Equation, Correlation Coefficient (R?), and LOD and LOQ for Measurement
of Standard Components by HPLC-PDA

Components T%egression equation® (n=3) R? LOD" (pg/ml) LOQ* (pg/ml)
Cordycepin y=14,530,031.194 x+1,594.416 1.000 0.39 0.11
Chlorogenic acid y =14,242,186.822 x-958.775 1.000 1.17 0.33

By peak area, X - amount (ug/ml), 'LOD : limit of detection=3.3* (SD of the response/slope of the calibration
curve), ¥LOQ : Limit of quantitation=10* (SD of the response/slope of the calibration curve)

Table 2. Analytical Results of Accuracy and Precision Test for Standard Materials by HPLC
Components  Spiked amount (pg/ml) Measured amount (ug /ml, n=3) RSD* (%) Recovery’™ (%)

4.00 4.02£0.04 0.90 100.44

Cordycepin 8.00 7.97+0.01 0.10 99.67
16.00 16.01+0.29 1.84 98.04

2.65 2.53£0.08 3.31 95.61

Chlorogenic acid 9.30 9.43%0.06 1.08 102.46
20.50 26.49+0.06 0.24 99.95

*RSD (%) =(SD/Mean)x100, "Recovery (%) =[(amount found-original amount) / amount spiked]x100%

4) FDY0039] A=A+ e 772 0+0%, 2.14+6.43%. 22.35*673% 37.04+10.72%.
FAY dEde|dos ANEAFOZAY AT 92.762.14%, 196.22+4.90%%] ¥ = ¢]£2¢l EDA
AL 8 3 g 2F3A FDY003e &4 & Hovk(Fig. 2). ABTS ‘:.“07;’_'*} FDYO003 0.5
HA%S HYdsted e F8ksich Cordycepin mg/ml 1 mg/ml< Z+Zt Trolox 75%16.67 ug/ml.
gheg 9.92+0.50 pg/gel sl em Chlorogenic acid ¥ 228.33+18.93 ng/mlell s 3k a3 A4S 7}
2 17.9740.27 pg/gol e A3 31%12™ (Fig. 3(A)). Ascorbic acid 15.97+2.70
ug/ml, 40.84+3.07 pg/ml(Fig. 3(B)), Gallic acid

2. eitst g 1.390.70 pg/ml, 7.83%0.79 pg/ml(Fig. 3(C)), Caffeic
FDY003%] DPPHE o]$3 AAFs SAZ acid 25.13+3.23 pg/ml, 54 81i3.66 ug/mle} FLsk
0.0625, 0.125, 0.25, 0.5, 1.0, 2.0 mg/ml®] F=elA 43S el oh(Fig. 3(D)). Trolox?] R? z+2 0.99,
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Ascorbic acid¥ 0.99, Gallic acid= 0.98, Caffeic
acide 099 & ¥ AAAE B fu3 o=z
1A st wH(Fig. 3). FRAP &4 23 FDY003 0.5
mg/ml, 1 mg/mlZ Z+7t Trolox 76.14+7.52 ug/ml,
179.47+3.94 pg/ml(Fig. 4(A)), Ascorbic acid 19.85+
410 pg/ml, 76.21+#2.15 pg/ml(Fig. 4(B)), Gallic
acid 4.95+0.49 pg/ml, 11.69+0.26 pg/ml(Fig. 4(C)),
Caffeic acid 20.74+1.45 pg/ml, 40.74£0.76 pg/mlet
543 24& Jelloh(Fig. 4(D)). Trolox®] R’
2 0.99, Ascorbic acid= 0.99, Caffeic acid: 0.99,
Gallic acidv 0992 ¥ AAAdE Heo f23h
oz <Ak (Fig. 4).

A 1
(A) .
OFDYOOC’. 0.5 mg / m

FDY003 1.0 mg / m

Sos
c

0 0.3 y =-0.0006x + 0.943
R?=0.9958

0 500 1000
Trolox concentration (€ / me)

€ |\

©FDY003 0.5 mg / me

OFDY003 1.0 mg / m¢
§ 0.5

y =-0.0143x + 0.9179
0.1 R? = 0.9857

0 o

0 20 40 60 80

Gallic acid concentration (p€ / me)

Fig. 3. Anti-oxidation of FDY003 by ABTS assay.
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S I N SRR B ) S
$’»Q@§\as»§@

S © S & &
J ) N ) §
N %) S W ) AN\) » »

FFFTEFEFTIFLSIS SIS

FDYO003 concentration (mg / mg)

Fig. 2. DPPH radical scavenging ability of FDY(003.

FDY003 had electron donating ability in a
concentration dependent manner in DPPH
measurement.
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o
o

o
'S

Absorbance (750 nm)
o
-]

0.2 | y=-0.0037x +0.9571

R?=0.9971
0
0 100 200 300
Ascorbic acid concentration (p2 / mg)
D 1.2 .

( ) ~FDY003 0.5 mg / me
_ 1 ©FDY003 1.0 mg / me
£
o 08
wn
e
806
c
[

2
5 04
[
K-}
<
0.2 | y=-0.0031x + 0.9759
R?=0.9995
0

0 100 200 300
Caffeic acid concentration (p2 / me)

(A) Compare FDY003 with trolox equivalent, (B) Compare FDY003 with ascorbic acid equivalent, (C)
Compare FDY003 with gallic acid equivalent, (D) Compare FDY003 with caffeic acid equivalent
Black line was the standard curve for the antioxidant. White circle was 0.5 mg/ml and gray circle was 1.0

mg/ml of FDY003.
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( A) 25
2
£
=
[}
E 1.5
g ©FDY003 0.5 mg / e
S 4 ©FDY003 1 mg / me
£
o
17
K-
<05 | y=2E-07x2+0.001x + 0.8959
R? =0.9933
0
0 500 1000 1500

Trolox concentration (e / mg)

(C) 3.5

3 | OFDY003 0.5 mg / m¢
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e 2
Q
Q
15
2
2 1 y = 0.0184x + 0.8895
< R?=0.9951

05

0
0 50 100 150

Gallic acid concentration (p€ / mg)

Fig. 4. Anti-oxidation of FDY003 by FRAP assay.
(A) Compare FDYO003 with trolox equivalent,

(B)

(D)

35
3
Eas
[w]
o
e 2 )
P FDY003 0.5 ng / me
] ©FDY003 1 mg / me
< 1.5
2
[
2
a8 19
<
05 | v=0.0022x +0.937
R*=0.9943
0
0 500 1000 1500
Ascorbic acid concentration (p€ / m)
3
- OFDY003 0.5 mg / e
= ’ ©FDY003 1 mg / me
c
)
2]
o
815
[
©
2
5 1
2 y = 0.0062x + 0.8521
0.5 R? = 0.9997
0
0 100 200 300

Caffeic acid concentration (pe / me)

(B) Compare FDY003 with ascorbic acid equivalent, (C)

Compare FDY003 with gallic acid equivalent, (D) Compare FDY003 with caffeic acid equivalent
Black line was the standard curve for the antioxidant. White circle was 0.5 mg/ml and gray circle was 1.0

mg/ml of FDY003.

v, 0E o HE

dopol U S2t A4Hoz FAsT 9o
W ol mhel Bobe TAZYOE S, A,
P94 BAY A7 2393 A ol 2
At A= FDY003oletes EAHE 713l ghek
AEAPE AT Do) e YL
AW ey elde At AgEA A
FDY003-2= Cordycepin 9.92+0.50 pg/ml, Chlorogenic
acid 17.97+0.27 pg/mlE &3ty A2 sz A
TE2 EAY o] delM R st gl
= %eH(Fig. 1). Cordycepine n-butanol® FZ&3}4%

l
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< o 81.9841.37 mg/gE 7MY ¥
o= Bt dslem F2349 24 Chlorogenic
acids B3 YA7)2 o] 43 g2y o2 §)%
EtOHZ 80 CollA 2417t 2&9<& o, U3} v}
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T AZAEE] AHEA o] 7PsdtA] Beldt 4
3} 2% 7bsadh Cordycepine 53320l A
HNAA S FAHo o] ¢t

Gl 17 AzAEer A
484 9lew chlorogenic acidE &<
AESEZN AT AEFHE Al AR A5
Aol 7l <Rz et &

F 3 9l FDY003A AzAlEez A

S ST

ol Bl 49 AHamdnt G
F51o] c3te} BAR o] A P47 Ao
A3 gleh FPALL A el 1A B

v

Well 2l apoptosis7} Ha-“ﬁ% o FAALE
Wl dle dgs | E st AT
AL A2l 8o BHY, o3t 7
Z-ske] FDY0032 sH Hol A Aubgal =
FEZ ARSI S B3l Az apoptOSISE
FUAIZIT Y B o) gt o)o] E AT xE
FAks} G S SA st Fs 7Y gk &
ARSHA| & vl ste] FDY003] dHibsts A =S &
olsle] slgdet. DPPH radical 227842 ascorbic
acid, butylated hydroxyanisole(BHA) 72 3HAk3}
HE 7k EAE 93 FdEe] Ao HAE
AEE S5 Wlolvh. &A=tz At
T3] Akl AbELE A7) A ZE AL
2 =3 QA WA EJ” gz o3 x35
o] 4= FDY003
o7 EDA7} Z7ste] Ak EAl S
3 ofEAdE Y 4 odde A el e
(Fig. 2). ABTS radical &AL 3}3h4 ub-g-df
o8] AAE A=A ABTS radical cation®] A&
el shabs EA2RE $A4F Aol HAd
EAE wstge| wel gEE JASE oS3
A& W ok, ABTS= 244 o 284 a9 4
A8 BF SAE 4 9len, DPPHe )3}
pH W3lol mIzkslA 2H4-5A] kot A7} E.
DPPHE free radicals 343 ABTS+ cation
radical & SA3t22 F 279 radical &7 84S

=
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AW 714 2hol7h gl A elal 2 o
oAl ABTS¢} FRAP &4 ZA#z2 w53t 4
b Hth(Fig. 3, 4). o]A B39} 7e] FDY003
D}"J'& ‘“hﬂr’— ZHAIAL Qlo) ek Awtow
= g 4 9l
Wetgtel] whe} kA EE FA] oS
iy % 0%3}71 fste] gl FA e 9
Aol Tﬂ—‘:rill ek FdE AwE 2A AW}
o FAB7) $8te] A ;AR A
Abe FpAelw o whel A;AFAA ] A
AlEefof ghe} o]ef] ¥ AFeA = FDY003¢]2t
oY AEAES AR A7 % A sks
om md ok 3o 24 F el FEAY AF
< % BUE oz At Z4] *é?ﬁ—% #l ey 3}
Ao} 2 dFel4 FDY003S A=lg el ol #|
AR AAe| sh=dt Aoz wHEd. =7}
Moz FDY003e &Aksts2 7 }35 fm%w
ook gt ek 5 ES
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& 275 s gtope] 2 f% =
7} ghRabel o] WAl 714 d 4

1. Won HR, Park HS, Kim EH, Kim YM. The
anti-oxidant and anti-inflammatory activites of
Changchulgeumryeontang extract. J/ Aorean Med
Obhthalmol Otolaryngol Dermatol 2018:31(4):
1-12.

2. Kim YJ, Kim SY, Jeong MJ, Lee UT, Choo
ST, Youn SN, et al. Antioxidant effect of
ethanol extract from Plantaginis Herba. Aor /
Herbol 2018:33(3) :37-43.

3. Lee KW, Cho HK, Yoo HR, Seol IC, Kim YS.

1119



FDY0039| eitsted & ZEZEst A7

10.

The effects of an extract of fermented Artemisiae
iwayomogii Herba, Curcumae longae, Crataegi
fructus and Salviae miltiorrhizae radix on
anti-inflammation associated with dyslipidemia
and anti-oxidation in RAW264.7 and HUVEC

Cells. J Int Korean Med 2018:39(4) :480-94.

. Kehrer JP, Klotz LO. Free radicals and related

reactive species as mediators of tissue injury
and disease: implications for Health. Crit Hev
Toxicol 2015:40(9) :765-98.

. Shin JH, Yoo SK. Antioxidant properties in

microbial fermentation products of Lonicera
japonica Thunb extract. J Fast Asian Soc
Dietary Life 2012:22(1) :95-102.

. Hong M, Li S, Tan HY, Cheung F., Wang N,

Huang J, et al. A network-based pharmacology
study of the herb-induced liver injury potential
of traditional hepatoprotective Chinese herbal
medicines. Molecule 2017:22(4) 632.

. Lee IH, Lee DY. FDY003 inhibits colon cancer

in a colo205 xenograft mouse model by decreasing
oxidative stress. Pharmacogn Mag 2019:65(15)
:675-81.

. Chaowuttikul C, Palanuvej C, Ruangrungsi N.

Pharmacognostic specification, chlorogenic acid
content, and in vitro antioxidant activities of
Lonicera aponica Flowering Bud. Pharmacognosy

Res 2017:9(2) :128-32.

. Suhr SS, Jung SK. Antiviral effects of fermented

Lonicerae Flos on a type influenza virus. Aorean
J Orient Int Med 2009:30(3) :465-80.

Park C, Lee WS, Han MH, Song KS, Hong
SH, Nagappan A, et al. Lonicera japonica
Thunb. Induces caspase-dependent apoptosis
through death receptors and suppression of
AKT in U937 human leukemic cells. Phytother
Res 2018:32(3) :504-13.

1120

11.

12.

13.

14.

15.

16.

17.

18.

Han JM, Kim MH, Choi YY, Lee HS, Hong
JK, Yang WM. Effects of Lonicera japonica
Thunb. on type 2 diabetes via PPAR-y activation
in rats. Phytother Res 2015:29(10) :1616-21.
Youh EdJ, Seo BK, Huang B, Kim JI, Kang SK.
Artemisia capillaries herbal acupuncture improves
metabolic abnormalities in high fat diet-induced
obese ICR mice. J Aorean Acupuncture &
Moxibustion Society 2011:28(1):1-12.

Kim JS, Kim KL. Anti-oxidative and Anti-
inflammatory effects of Artemisiae capillaris
extract. Aor J Aesthet Cosmetol 2015:13(6):
805-12.

Jang E, Kim SY, Lee NR, Yi CM, Hong DR,
Lee WS, et al. Evaluation of antitumor activity
of Artemisia capillaris extract against hepatocellular
carcinoma through the inhibition of IL-6/STAT3
signaling axis. Oncol Rep 2017:37(1) :526-32.
Son HU, Lee S, Heo JC, Lee SH. The solid-state
fermentation of Artemisia capillaris leaves with
anoderma lucidum enhances the anti-inflammatory
effects in a model of atopic dermatitis. /n¢ J/
Mol Med 2017:39(5) :1233-41.

Lee HH, Kang NR, Park IM, Park JW, Kim
IY, Kim JE, et al. Characterization of newly
bred Cordyceps militaris strains for higher
production of cordycepin through HPLC and
URP-PCR analysis. J Microbiol Biotechnol
2017:27(7) :1223-32.

Im WH, Lim YH, Kim YS, Park PJ, Kim HJ.
Study of fermentation condition of anti-oxidant
and anti-inflammatory effects of starfish extract
fermented by Cordyceps militaris. Aorea
Immuno-Yakchim Society 2015:4(2) :27-36.
Wang M, Meng XY, Yang RL, Qina T. Wang
XY, Zhang KY, et al. Cordyceps militaris
polysaccharides can enhance the immunity and



19.

20.

21

22.

23.

24.

20.

antioxidation activity in immunosuppressed
mice. Carbohydr Polym 2012:89(2) :461-6.

Kim YS, Shin WB, Dong X, Kim EK, Nawarathna
WPAS, Kim HJ, Park PJ. Anti-inflammatory
effect of the extract from fermented Asterina
pectinifera with Cordyceps militaris mycelia in
LPS-induced RAW264.7 macrophages. Food Sci
Biotechnol 2017:26(6) :1633-40.

Jin Y, Meng X, Qiu Z, Su Y, Yu P, Qu P.
Anti-tumor and anti-metastatic roles of cordycepin,
one bioactive compound of Cordyceps militaris.
Saudi J Biol Ser 2018:25(5) :991-5.

zhou X, Cai G, He Y, Tong G. Separation of
cordycepin from Cordyceps militaris fermentation
HPLC
evaluation of its antibacterial activity as an
NAD “~dependent DNA ligase inhibitor. Zxp
Ther Med 2016:12(3) :1812-6.

Song SY, Kim MK, Ha HY. Optimal extraction
conditions of phenolic compounds, flavonoids

supernatant using preparative and

and chlorogenic acid of Lonicera japonica Flos.
J of Adv Eng and Tech 2019:11(1):1-5.

Man SC, Durairajan SS, Kum WF, Lu JH, Huang
JD, Cheng CF, et al. Systematic review on the
efficacy and safety of herbal medicines for
alzheimer’s disease. o/ Alzheimers Dis. 2008:14(2)
:209-23.

Lee DH, Kim HH., Cho HJ, Yu YB, Kang HC,
Kim JL, et al. Cordycepin-enriched WIB801C
from Cordyceps militaris inhibits collagen-induced
[Ca2+]i cAMP-dependent
phosphorylation of inositol 1, 4, 5-trisphosphate

mobilization via

receptor in human platelets. Biomol Ther 2014:
22(3):223-31.
Bauer G. The antitumor effect of singlet oxygen.

26.

21.

28.

29.

30.

3L

32.

33

0JEHS] - ZI2= - 0]5L - 0|22 - TFg] - 0/l3]

Anticancer Res 2016:36(11) :5649-63.

Kwon GdJ, Choi DS, Wang MH. Biological
activities of hot water extracts from euonymus
alatus leaf. Aorean J Food Sci Technol 2007:
39(5) :569-74.

Choi JH, Lee SH, Park YH, Lee SG, Jung
YT, Lee IS, et al. Antioxidant and alcohol
degradation activities of extracts from Acer
tegmentosum Maxim. J/ Korean Soc Food Sci
Nutr 2013:42(3) :378-83.

Kang KM, No HK, Park CS, Youn KS, Hong
JH, Lee SH. Antioxidative activity of Kalopanax
pictus Shoot extracted using different extraction
methods. J/ Korean Soc Food Sci Nutr 2012;
41(12) :1686-92.

Jeong SH, Kim JH, Oh JH, Lee HdJ. Quality
and antioxidant activity of granules containing
herbal medicine extracts. J Aorean Soc Food
Sei Nutr 2015:44(9) :1311-6.

Kim HS, Kang YH. Antioxidant activity of
ethanol extracts of non-edible parts (stalk,
stem, leaf, seed) from oriental melon. Aorean
J Plant Res 2010:23(5) :451-7.

Shin YJ. Antioxidant Activities of Medicinal
Plant Extracts. J Aorean Soc Food Sci Nutr
2013:42(4) :512-9.

Ha HJ, Lee CB. Antioxidant and anti-inflammatory
activities of red cabbage extract. Culi Sci &
Hos Res 2014:20(2) :16-26.

Lee MY, Yoo MS, Whang YJ. Jin YdJ. Hong
MH, Pyo YH. Vitamin C, total polyphenol,
flavonoid contents and antioxidant capacity of
several fruit peels. Aorean J Food Sci Technol
2012:44(5) :540-4.

1121



