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Abstract

This study was conducted to examine the antioxidant activities and physiological activities of mixture extracts (Liriope
platyphylla, Schizandra chinensis and Panax ginseng C.A. Meyer) with different extraction mixing ratios (MEC,
2:1:1; ME1, 1:2:1; ME2, 1:1:2; ME3, 1.34:1.33:1.33). The yield of extracts ranged from 25.33 to 33.87%. The
total polyphenol and total flavonoid contents of ME1 extracts were 1.01 g/100 g, 0.07 g/100 g, respectively. The
total sugar contents of MEC extract was 22.83 g/100 g, respectively. The DPPH and ABTS radical scavenging
activities of ME1 extracts at 1,000 pg/mL were 26.79% and 21.08%. The superoxide radical scavenging and
ferric-reducing antioxidant power of ME1 extracts at 1,000 pg/mL were 67.83% and 295.47 uM, respectively. The
functionalities of extracts were investigated with 1-132 and RAW264.7 cell lines. The extracts on different mixing
ratios did not show the toxicity on L-132 and RAW264.7 cell line in 100-2,500 pg/ml.. The ME1 extract of 1,000
pg/mL performed better than other extracts protective effects against oxidative stess in L-132 cells (81.22%) and
the ME2 extract at 1,000 pg/mL decreased nitric oxide production by 7.48 1M which was more potent than other
extracts. There results suggest that the ME1 extracts may be a useful functional food material in the food industry.
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o MaddAze] FA43E F
2& A8 7 934 wWdAE

AdilEe] Fitslel A5 9L WA
AErre] 353 9 A B
A7} o fF 2 AL} 1743 4 F78he Aol
t}. oef whet Agtdite] BXo w2 T AL 7t
= 2F Ug A7F s 1 FolH, dh=ele] F
o Bte A7 EEC] Bel /NdE L Jrh7R). 1 F
A A A& W E-F(Liriope platyphyila), P\ Schizndra
chinensis) 2 {1}H(Panax ginseng C.A. Meyer)S F+% %
z3teto] WrE AEFSERA A7 RS 2877 o
4 g9l "e ol &9 7lwol siAY nErHE
sta oS S o o 2HE 83t ghor, HAle]
Ae)7)5E FX8t] A7 3l 2 A9 E 3§
=3 ATHI).

At A5 T WEE (Liriope platyphylla)& &7t
&3hs thdA] 22 kg2 E= eiyel, 55, 4E 59
e, T2 Qo E R dr]s 2 AY Y
= B5v FAEA 71H, 7HY, slE & e vk
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isoflavonoid, stigmasterol, (-sitosterol, polysaccharides 3!

oligosaccharides 5-°] 9121, steroid saponin®] &<} &2k}
a9 A5, AE A, el Td, 71999
A 59 7I%se] ki EelA drhi2,13). erjake 2
1) R E Ih(Schisandraceae)©l] 5= 0| AP (Schizandra
chinensis Baillon)] vl 24 21742k 5, Hd 52
A5 9 e, A9 235 vehll= defAjoltt. emfxe
)7 T2 s, WEH S, dE Y 2 oA
3 AP 5 ot A7 S EATHI4,15). )Rk
’d 8- lignan 3}31HE©] a1, palmitic acid9} stearic acid 52
A ¥4Y, anthocyanin 59 M A B F714F 55 st
UTH16). N4H S AT 17T Araliaceae) ] Q14tEol| &
Sk thd A 22 82 EE AME it 2 vt
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o AxH AL 2016 129 AAET GHA 24 FL4
QI Fof Sz A Fste] AMgal e, g Al

FEEO M=
W 752 937 %7](0F-22, Jeiotech, Daejeon, Korea)©l|
A 50°C, 24X13F A Zxste] E8E0] 10%7) H =5 315

o a2 %, Wi 2 QS 1A EH71(NSG-1002SS,
Hanil, Sejong, Korea)= 717} #3151 60 mesh ©]3ate] &2
3 Aenat YA EE Table 13} o] v &R 33
A& 30 goll S 300 mLE H7lslith SFi4527]
(CA-1112, Eyela Co., Tokyo, Japan)E ©]-&-3}°] 100°Col|A]
4AIZE FEFR o, 7ol FEES o] 742|(Whatman
No. 2)& o] &3l BTES AANNLE A2d &9
7431527 (Model N-1N, Eyela Co., Tokyo, Japan)& ©]-&
st HE3 & A7 Z7](Free Zone 2.5, Labconco Co.,
Kansas, MO, USA)Z A z3}o] 70T o|ate] ohao] Bahs}
HAA E4 8 Als2 ARSI

Table 1. Mixture ratios of Liriope platyphylla, Schizndra
chinensis, and Panax ginseng C.A. Meyer

Samples”  Lirigpe Platyplylla  Schizandra chinensis FPanax ﬁg;zfg CA.
MEC 2 1 1
ME1 1 2 1
ME2 1 1 2
ME3 1.34 1.33 1.33

PMEC, Mixed extract of control (Liriope platyphylla : Schizandra chinensis : Panax
ginseng C.A. Meyer = 2 : 1 : 1); MEl, Mixed extract 1 (Liriope platyphylla :
Sthizndra chinensis . Panax ginseng C.A. Meyer = 1 : 2 : 1); ME2, Mixed extract
2 (Liriope platyphylla : Schizandra chinensis : Panax ginseng C.A. Meyer = 1 :
1 : 2); ME3, Mixed extract 3 (Liriope platyphylla : Sthimndra chinensis : Panax
ginseng CA. Meyer = 1.34 : 1.33 : 1.33).
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s, & SEtELolE ¥ & o &z
¥ 3tk Folin-Denis'H (23)°l whet =74 3k
th AlE 1 mL®} 1 N Folin Ciocalteu reagent 1 mLE &%t
THE 20% NaxCOs | L& H7ksle] 4.2 el 308
ZF WES-A1Z1 & F-3333 =7 (Ultrospec 2100pro, Biochrom
Ltd., Cambr1dge UK)E o] &3} 725 nmol|A] 3=
skl & Zelvls 32 tannic  acid(Sigma-Aldrich
Co, St. Louis, MO, USAE F73dE 2Hdsto] Alkeislth
T FE o= 2 Jia T (24)9] WS -85t
%éﬂ"f‘v} A& 1 mL9} 5% NaNO;, 150 uLE 4-2-0] 4]
2 0g-A17] F 10% AlCL 300 pLo} &35k
A 2ol 4 523t 8- A1Z1 T 1 N NaOH 1 mL<}
&3+ v 333 =4 (Ultrospec 2100pro, Biochrom Ltd.)
& ol 8319 510 el ] FEE SHASILE, F Fef
< rutin(Sigma-Aldrich Co) 2.2 EF34dS 4
slie
9 ﬂ < phenol-sulfuric acid W (25)= 583}
=75kt A]L 1 mL%} 5% phenol 1 mL % Z13+ H,SO,
5 mLE &3tste] 2083 whe A7l &, B3R EA
(Ultrospec 2100pro, Biochrom Ltd.)E ©]-83}%] 470 nmol| 4|
FH=E S5k

Radical &2H&d £d

1,1-diphenyl-2-picryl hydrazyl(DPPH) radical 47 &g
(26)> DPPH £9-S DPPH 12 mg2 99.9% ethanol 100
mLol] €3)3F & S/ 100 mL H718led S4% 517 nmol|
Aok 152 2 2 xﬂxoko% A&k A8 0.5 mLe}
DPPH reagent 5 mLE &§ato] A-2o|4 1583 vh-&A]71
%, H3333 %= A (Ultrospec 2100pro, Biochrom Ltd.) 2 &%
=5 FAsta ALtetir

2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)(ABTS) radical 2~ 82 7.4 mM ABTS(Sigma-Aldrich
Co.)%} 2.45 mM potassium persulfate S 23 T2 Zgslo]
A-2-9] Qharol|A] 24417t FRF W] St ABTS*% AR

saline(PBS, pH 7.4)2.2 3]X38lo] 2&s q(27) XY &

o 180 pLell A& 20 pLE E3ete] 183 WA 17 v
1333 = 4| (Ultraspec 2100pro, Biochrom Ltd.)S ©]-&3}]
Fx 732 nmol| A S8t ABTS radical 284S 5
2o A7} A3 T 2jo) 2 AskarAT.

Superoxide radical 272’32 Nishikimi 5-(28)] Wl
w2l 439k AlE 500 uLet 0.1 M Tris-HCl $+5-8-9)
(pH 8.5) 100 pL, 100 pM phenazine methosulfate(PMS
Sigma-Aldrich Co.) 200 uLE &3MA171 &, 500 L nitro
blue tetrazolium(NBT, Sigma-Aldrich Co.) 200 L 2 500
UM [(-nicotinamide adenine dinucleotide(NADH, Sigma-
Aldrich Co.) 400 ILE F7}8to] A-&olA] 1027t ¥-g-A171

N mlol

.

Th 34 = (Ultraspec 2100pro, Biochrom Lid)E ©]-&
sto] FB % 560 nmoll A =733t} Superoxide radical
AL FE=2 H7F A3 7o Aol & Ateith

DPPH, ABTS, Superoxide radical 224842 A2+
© 24 ascorbic acidE AMgdte] &A1S v watith

Radical &2AZ(%)=(1- (S: )*x100

S=absorbance of sample at 517 nm
C=absorbance of control at 517 nm

Ferric reducing antioxidant power(FRAP) &3
FRAP:E Benzie®} Strain] ¥'H29)¢] w2} =415
FRAP 892 25 mL acetate buffer(300 mM, pH 3.6), 40
mM HCIe] 833t 10 mM 2,4,6-tris(2-pyridyl)-s-triazine
(TPTZ, Sigma-Aldrich Co.) 2.5 mL % 20 mM ferric
chloride(FeCly) 2.5 mLE &3sle] A %3k & 37Co)A 10
BZF 71estsity A& 30 pLot Al Z¥F FRAP 29 900

IL 2 SFF 90 ILE W F Aol A] 3083t uhgA7)

% 13353 | (Ultraspec 2100pro, Biochrom Ltd.) S ©] &3}
o] FF%E 510 nmolA =%t th FRAPE FeSOs-

7H,O(Sigma-Aldrich Co.)2 XF34-E 2 3sle] Astal

o]
2R

HYTMEST U A HEF st

Aol ARg-gE Q17 HAFD A EF L132 Al L g4
Al ZF RAW264.7 A E= gk A 2523 (KTCC, Seoul,
Korea)ol| /] FoFwtol ALttt Al Euj%LS dulbeco’s
modifled eagle’s media(DMEM) H 2| (Welgene, Daegu,
Korea)& ©|&3lo] 217} 10% fetal bovine serum(Gibco BRL
Co., Grand Island, NY, USA), 1% penicillin-streptomycin
(Gibco BRL Co.) #H7}slod wjokstadch AlxE=
7C, 5% CO, incubactor(MCO-18 AIC, Sanyo Co., Osaka,
Japan)©ll A vl 5t SA T

_J__‘T‘3

HEZ=Y

L-132 A2 2 RAW264.7 M X2 A EZ54-S methyl
thiazol-2-YL-2,5-diphenyl tetrazolium bromide(MTT) assay
2 Zson, idd AEZFE 247 1x10° 2 5x10°
celljwell®] T=Z 2% 3] 96 well plateo]] 100 pl?] 7}
St 24417k i eksl . o] T AR iAo A BE =u
= A2g v 2447 S}t wj st vl 5 PBS ¢
golof =2l MTT(5 mg/mL, Sigma-Aldrich Co.) &5 7t
wellol] 10 uL# 7Fskar B 43t gt vl kaie] MTT7}
HAH =S Silth o] F Aeds ¢ AAsta
dimethyl sulfoxide(DMSO, Junsei Chemical Co., Tokyo,
Jpan) 100 ULE Z} welld] H7lste] 1087 WA A

formazan A%< 73] 8313 th3 microplate reader
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(UVM-340, Asys Co., Biochrom, Cambridge, UK)S ©]-&3}
o] F3% 540 nmellA A5kt

M=ZzESE =0

L-132 A|£E o] &3 A|E£H 3T &3 Hwang(30)2] 1
NS Sgslo] 2t md L-132 Al EES 1x10°
celljwell®] TE== 2% 3lo] 96 well platec] 100 pL2 87}
sto] 24417 Wi getelth. 1§, 2 A2 mesia
H;O0»(Duksan pure chemicals Co., Ltd., Ansan, Korea) 1 mM
P AEE TEHE AEe v 6413 T v Fstaith
g ¢5 F, PBS #F&c] = MTT(S mgmL,
Sigma-Aldrich Co.) €& 7t wellell 10 pLA 3 7}sla
2417 Bt vjeksle] MTTV | U= =5 319tk o] % %
NS % A A3k DMSOJunsei Chemical Co.) 100 L=
7} wellell Z71sted 1087F WHg-A1A formazan 275 83
T} microplate reader (UVM-340, Asys Co.)E ©]-8-5}<]
FE 540 nmol| A S35k

Elo‘r ro\'

Nitric oxide M4z &3

RAW264.7 Al ZZ 5x10 celljwello] ¥ E2 96 well plate
o 247} 100 pL? H7tste] 24A13F v sta, sl AR
2 lipopolysaccharide(LPS, 0.1 ug/mL, Sigma-Aldrich Co.)&
Aelate] 244131 v Fatsith v ol ¢EE $ 5 50
pLoll E%2] Griess A 2K(Sigma-Aldrich Co.)S Z35}o]
0%+ WFS-A17] % microplate reader(UVM-340, Asys Co.)
|-8-8te] 4% 540 nmoll A 578 SF31 2™, nitric oxide
2 %2 sodium nitrite(Sigma-Aldrich Co.)2] F=E 2 2}
e FFFAAS o] &ate] AlAtstd

—_

(]

EAIX 2|

2 E 243¥ A7 IBM SPSS Statistics(19.0, IBM Corp.,
Armonk, NY, USA)E ©]-&3F #4HEA (ANOVA)S A A 5}
Rl 7t 57 Hitake] 1994 (p<0.05)2 Duncan’s multiple
range testE AAlake] st

xE48, 5 E2lElE, 5 EaRrol= ¥ 5 G Y

Wi, enat 9 M ERFEEY FETE, T £
HE, F Eetieols 9 F & T2 Table 29} 2tk
3 &0l e FE5EL 2533-33.87% 2 Ve,
T, enAE L QIte] S| Edl E F EelElE O
2 0.65-1.01 g/100 g2, Fo|B 7t 9 dnbg oz o]
01 23l Y= /\gu S

WA e EgS rTE Aye
MEC(0.65 g/100 g) FEEHT er|zle] &3] &o] &
2

A243A A3Z (2017)

ol e thxT MEC005 g/100 g) FEERT} HEE,
uF 9 Qlhke] B3| &S thEA A e AE T MEL
ME2 5! ME3(0.06-0.07 g/100 g) FZ=°lA =7 Yehste
u, o481 ztol= VYERA] it en|RbE FEAJo}
d, lignan %A (schizanrin % gomisin F=A)E 714
(31,32), 53] Ln|AtelA dojAle ZejHE SHEE2 )
T e e TR AR dEA o, 52
Abste S A W B 3 WS S I Aol
AUTH33).

T gl e F & T2 21.34-22.83 /100 gO =,
Frol ARl Apol= UEhA] gskont Mg 3| &0
=& MEC(22.83 g/100 g) ¥ ME3(22.41 g/100 g) =1
A=A JEETE Lee 5(34)2] ATFtollA] Aulate] 4
e FEEY F T TS ST A UEF
1,788.34 mg/100 mLE 7} =A Jehgorn, onjxp 2
o142 747}t 297.17 mg/100 mL 2 193.93 mg/100 mL=
et ol WEEY] 34 &0] & MEC 3 ME3
FEEAA F ol #A YERd B ATk Ak
=3
Table 2. Yield, total polyphenol, total flavonoid, and total sugar

contents of mixture extracts from Liriope platyphylla, Schizandra
chinensis, and Panax ginseng C.A. Meyer

Yield Total polyphenol Total flavonoid — Total sugar

Samples” (dry basis, %) _contents contents contents
> 7/ (Tannin acid, 100 g) (Rutin, g/100) (Glucose, g/100 )
MEC 3113001  065:0.00° 005000°  22.83+0.80°
MEl  3387:0.13' 1.010.06" 007001 21.36+1.06"
ME2 2533008  0.80:0.01™ 007001 21.34£129°
ME3 3033013  085:0.03 006000°  22.41£138°

UMEC, Mixed extract of control (Lirigpe platyphylla : Schizandra chinensis : Panax
gimseng CA. Meyer = 2 : 1 : 1); ME], Mixed extract 1 (Liriope platyphyila :
Sthizndra chinensis : Panax ginseng CA. Meyer = 1 : 2 : 1); ME2, Mixed extract
2 (Liriope platyplylla : Schizandra chinensis : Panax ginseng C.A. Meyer = 1 :
1 : 2); ME3, Mixed extract 3 (Lirigpe platyphylla : Schizndra chinensis : Panax
ginseng CA. Meyer = 134 : 1.33 : 1.33).

IMeans*SD (n=3) with different letters (a-d) above bars are significantly different
by Duncan’s multiple range test (p<0.05).

aotst 2y

WEE, 2n|AF 2 1hke] E3H]Eel uE DPPH, ABTS
2! Superoxide radical 2~ 242 Fig. 1 2 29} 2t} DPPH
2 ABTS radical 2AZANA 242t 7.16-26.79% 2
7.04-21.09% 2 527} S718l| whel RE Al gdlA 2
gAlo] F71aks o, A o) Z 7 (ascorbic acid, 50 pig/mL)
AN E 242} 4521% L 45.50% % VeVt ol 27 MEC
251,000 pgmL)ol A ZH2} 21.46% 2 13.07% % VFERSE
o, ATl = rAte] E3H|&o] =& MElL %
E(1,000 pg/mL)oll A ZHz}F 26.79% 2 21.09% % 2T
MEC FZEHT =/ Yelyton, ol & Zejvs g%
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7} gAbeF ATFS u}E}LH@E} Kang 5352 AAbgos
°] phenolic acid, flavonoids 2 1 ] =4 &4 djgt
kel gA o] A meka o} A8 W F Zeds
e kgl s Hye 474]71' lol & Zeldls ?:}a
o] BL4E ARTo o] Erhu BIAATEE). B AT
ANME eunAte] EFH|Eo] E MEl FEEAA F &
2]3& kT DPPH 9 ABTS radical 24 27d¢] &7
et fARE A dS UEls=H], ol= Kim 5379 A7
9} Zo] Qomzte] AJEQl schizandrin, schizandran, y
-schizandrin, ethamigrenal, gomisinf o4 53| %2
gomisin®| FA4tst Z-gof o) Aoz AlRETh

(A)

60

0100 pg/ml. @250 pg/mL @500 pg/ml  ®1.000 pg/mL

th
=1
T

=
(=}

L
(=1

b
=1

—
=

DPPH radicalscavenging activity
(%)

0

Ascorbic acid MEC ME1 ME2
(50 pg/mL)

(B)

(=)
(=]

0100 pg/mL B250 pg/mL B500 pgnl B 1.000 pg/mL

h
=1

a

£
(=}

ABTS radical scavenging activity
(%)
&

20
0 i
Ascorbic acid MEC ME1
(50 ng/mL)

Fig. 1. DPPH (A) and ABTS (B) radical scavenging activity of
mixture extracts from Liriope platyphylla, Schizandra chinensis, and
Panax ginseng C.A. Meyer.

MEC, Mixed extract of control (Liriope platyphylla : Schizandra chinensis : Panax
ainseng CA. Meyer = : 1); MEL, Mixed extract 1 (Liriope platyplylla : Sthizndra
chinensis : Panax gmseng CA Meyer = 1 : 2 : 1); ME2, Mixed extract 2 (Liriope
platyphylla . Sthizndra chinensis : Panax ginseng C.A. Meyer = 1 : 1 : 2); ME3,
Mixed extract 3 (Lirigpe platyplylla : Schizandra chinensis : Panax ginseng C.A. Meyer
=134 : 133 : 1.33).

MeanstSD (n=3) with different letters (a-l) above bars are significantly different by
Duncan’s multiple range test (p<0.05).

g, A B Qo] £ &l wE FRAP #492
Fig. 29} Zth FRAP 24 247} 1595-67.83% 9
135.63-295.47 M= UEISL o1, w7} F71etol wheh =

€ AlZAA £AEg0] STk Radical 2AGY T
2ol euate] &3] E°] 2 MEl F%+(1,000 yg/mL)
oA Zt7} 67.83% L 295.47 1ME 7HF A UEbT
Holasova 5-(38)% #3135 9] dako] =242 aks)
g4o] Frhetta gk AF o] & FEjHE 4 F

O
ZetE o= koA 7H =4 YEhd =& MEL &
o] gitsl gAdo] 7

i

= EH A

e o

0100 pg/mL E250 pg/ml  E500 pg/mL  B1.000 pg/mL
a

activity (%)

superoxide radical scavenging

Ascorbic acid MEC ME1 ME2
(250 pg/mL)

(B)

700

0100 pg/ml @250 ug/mL @500 pg/mL B 1.000 pg/mL
600
a

Lh
[
(=1

FRAP (uM)
¢ =

d
200 eheh©
100
0 . ! . M
Ascorbic acid MEC ME1 ME2 ME3
(100 pg/mL)

Fig. 2. Superoxide radical scavenging activity (A) and FRAP (ferric
reducing antioxidant power) (B) of mixture extracts from Liriope
platyphyila, Schizandra chinensis, and Panax ginseng C.A. Meyer.

MEC, Mixed extract of control (Liriogpe platyphylla : Schizandra chinensis : Panax
ainseng CA. Meyer =2 : 1 : 1); MEL, Mixed extract 1 (Liriope platyplyila : Schizndra
chinensis : Panax ginseng C.A. Meyer = 1 : 2 : 1); ME2, Mixed extract 2 (Lirigpe
platyphylla . Sthizandra chinensis : Panax ginseng C.A. Meyer = 1 : 1 : 2); ME3,
Mixed extract 3 (Liriope platypliylla . Schizandra chinensis : Panax ginseng C.A. Meyer
=134 : 133 : 1.33).

MeanstSD (n=3) with different letters (a-k) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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g

EL Z5(100-2,500 pg/mL)<
A S ] ZE AFAA 90% o]/Fe] AlE AEEC]

i

el Alx54o] ¢lSS 89135k 1, 100-1,000 pg/mL
SR slo] L1132 Al 2o AlERE 532 A3 Ae
Fig. 37} #th

B Ao g3 HO e AFeE ~Ef A fis)
= B4 4349 B3t 47] W2l in viro 3 in vivo
AR 28ta 48 FE B4 AR Zo] o]gdn
ATH39). HO:¢ll 2] 3 L-132 ML AYEE2 5143% 2 e}
o, Aketa el Ui AZEE T3 1,000 pg/mL

.

B100 pg/ml. E500 pg/mL  W1.000 pg/ml. HW2.500 pg/mL

| cdeddeef g aPdebe cdcdjkab llifi"'ld

£
o

Cell viability (% of control)
2

MEC ME1 ME2 ME3

B)

120

0100 pg/mL
a

D250 pg/mL =500 pg/mL  ®@1.000 pg/mL

._.
£ o ) =
(=] o o o
T T T T

Cell viability (% of control)
[5%)

Control H:0:  MEC
(1 mM)

Fig. 3. MTT assay (A) and protective effects on cell viability against
H;0, (1 mM) induced oxidative damage in (B) in L-132 cell line
of mixture extracts from Liriope platyphyila, Schizandra chinensis,
and Panax ginseng C.A. Meyer.

MEC, Mixed extract of control (Liriope platyphylla : Schizandra chinensis : Panax
ginseng CA. Meyer = 2 : 1 : 1); MEL, Mixed extract 1 (Liriope platyplylla : Sthizndra
chinensis : Panax ginseng C.A. Meyer = 1 : 2 : 1); ME2, Mixed extract 2 (Lirigpe
platphylla . Sthizndra chinensis : Panax ginseng C.A. Meyer = 1 : 1 : 2); ME3,
Mixed extract 3 (Lirigpe platyplylla . Schizndra chinensis : Panax ginseng C.A. Meyer
=134 : 133 : 1.33).

MeanstSD (n=3) with different letters (a-l) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 4. MTT assay (A) and nitric oxide production (B) in RAW264.7
cell line of mixture extracts from Liriope platyphyila, Schizandra
chinensis, and Panax ginseng C.A. Meyer.

MEC, Mixed extract of control (Liriogpe platyphylla : Schizandra chinensis : Panax
gainseng CA. Meyer = 2 : 1 : 1); MEL, Mixed extract | (Liiope platyphylla = Sthizmndra
chinensis : Panax ginseng C.A. Meyer = 1 : 2 : 1); ME2, Mixed extract 2 (Liriope
platyphylla . Sthizandra chinensis : Panax ginseng C.A. Meyer = 1 : 1 : 2); ME3,
Mixed extract 3 (Lirigpe platyplylla : Schizandra chinensis : Panax ginseng C.A. Meyer
=134 : 133 : 1.33)

MeanstSD (n=3) with different letters (a-m) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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