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- Quercetin—-3—glucuronide(Q3G), ferulic acid, apigenin &
THAZL J|s8E A4
- AZ AE 2R THAL VIS8 E S22l apigenin, ferulic
acid, rosmaric acid, EGCGoll thst =M X &M "I} &
& rosmaric acid?t EGCGe| =M &M =M =l
2. THAL J|s Fez &oF EE
— Quercetin—-3—glucuronide(Q3G) & AFE Of4t +=HEN

a

xgolMe Ay

- B2 aX HEY, of=gu2 AX MH (1AHEE)
DM JlsM 22 Q3Ge ferulic acid 2EF AKX

- EGCG2t rosmaric acid &% ZHHZI &2(EGCG 46.6%

eF F&=8)2 2=olz2| F&=(rosmaric acid 10% &
FEEZ)9 =M Z7 M &ol

3. SAHE+RLTE AKX &3} &H

- &2 HNZ 55&1lEs32 FES 2=0ig| FEE £

= 7HHZ FE2S 511 HE82 ZALSAl 160 mg/kg &
T F0{A| =H ZZof st A|HX] 22} =l

m AHEZ[ (A2)

1, ddl=M ASHEE MF oMM Elol

MX|F (SD Rat) thz[F04 =4 Al": i 5,000
mg/kg/dayollA ot =t&

- HMX|F (SD Rat) gt=5F0{ =AM A O 5,000
mg/kg/dayollA oMM =tH

- RN SM AE: 57 o], HAMA o|MAIE, ASHAIE
M SZolM oM ste
2, YAdEY = M(HiER R} 2HM) AME &8 MF oMM Eel
~ M*% (SD Rat) A& : 20§ 5,000 mg/kg/dayoll A Hxl Al
st
- E7 (NZwW) A8 : Z|f 2,000 mg/kg/dayollAl ot A &t
==
T2 (S4H)
- A X EME Polygonatine A &2 2 7|sM 2 GABA 2MH Jjuts 55t 552
JE|FERu 25 EXXE EE
- 22 Myl ¥ Mx==sdE EZ gl 2 g5 el
- GHUE HE A HESE BYMY Y EN &8
- AA7|sAE ME e (AE, A=, FolRe, 28) & AAMESe 7378 H|
AEE S5t M7 obHAM &ty
- THALI|S Aok AY7|ISAE HEHAY AMF
O gs71& (n{dh)
of oA D | 2L 22 quercetin—3—glucuronide(Q3G) &Fet MAFE Aoz $mHEM 2 &}
- < 7|8 &el
- X FHe| F=Z MESt &K BHAM AT Q3G ferulic acidE =2 =%
oZ ttirst HEND {=gluf 2o M ANME MY
- X EME EMg 9t Mg o=z MIIsEs| Fo| Xdo| Metst
- EGCG2 rosmaric acid &5 7HEZ] == ((EGCG 46.6% & ®)dt 2=ol2| =&
= (rosmaric acid 10% &®)el =H S &M =ol
- sA HE FE=3 2=0i2|/FHE|Z] FE=2 511 HEZ EALEA| 160 mg/kg
AFEE50] Al =0 SFlof| st AlHX| &1} &ol,

O #7122 (A2)
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2. ATMMYUTH S 8 Y L £ WS
B s TR (FETIE)
(1) 22 44 E22 Xz e & =
1) X|EME Polygonatine A M £¢| 3 x™s}
o HiA
- Polygonatine A= Szl &0l 27z = Alkaloid 2. w2iM SZ28S0 =dt== 4TS
=8 FEEZOAME Polygonatine A7} Zetx[0] US. MaEld7 AIoM S5Zne|s2E HERS
FEOM HHSIE WS 2SI E (Ahmad Jarallah Almalki, 2015). Polygonatine Aol CH&t ME =
a8 2-10 EASHI S
—— Polygonatine A T
Y9 otetAl | CHyNO,
HO MW | 165.19
/N 3-(Hydroxymethyl)-6,7-dihydro-
= 0| 5H-indolizin-8-one; 3-(Hydroxy
< | methyl)-5,6,7,8-tetrahydroindol
Ly izine-8-one
a8 2-1. Polygonatine A2l EXt+#= 2 MHE
- d=FEE2 LM ME Polygonatine A7F EFf=E0] A=A HMHXo=Z 2elsty| 2|5t HRMS
2} Compact mass spectrometerg &&359S. £ polygonatine A LC EAM#EZ JetD X}t st
® HMHEM (HRMS &8 =238 24)
o OiTrHHH
- EMxA 9 EMY|I7|= s 22 (a8 2-2)
Polygonatin A AIE&8E =3 XA
(HRMS)
# 200 A= 0.1% formic acid (70%)
20 B= methanol (30%)
# Flow rate= 0.2 mL/min
# Column temp.=25 C
# Sample cone.=2% w/v
# Column=Kinetex C18 100A
250 x 4.6 mm
18| 2-2. Polygonatine A HRMS £47|7| (z}), EM=ZH ()
- 2ME Ho|[EeE HIEF2Z ThermofisherAl2| Thermo Scientific Compound Discoverer =4 AZE
oE Sostod AUl == E2S o FEt
- ZI
- HRMS Z1} EME o|X|el 22 & 2ZEQofollM A3elYd A|AB S &350 Main compoundE &
Xg. MS HIo|E & HIEHoZ o F= 22=2 EFc s €5 (% 2-1).
E 2-1. MS HIO|E| & Z|HICZ oS8t 22 U FL=E
Annot. Source: Annot. RT
Name Formula Predicted DeltaMassCalc. MW [min] Area (Max.)
Compositions [pom]
C6 H11 N3 02 Ful'l match -1.84157.0848 3.8 587405690
C5 HI3 N 0 Full match -2.14103.0995 2.634 2862800041
C6 H12 N4 P2 Full match -4.25202.0529 3.402 135771642
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(Nitroimino)dimet

| C2 H6 N2 04 Full match 0.4122.0328 3.782 934292644 .6
ano
Polygonatine A C9 H11 N 02 match 27.63 -1.46165. 6
Uridine C9 H12 N2 06 Full match -1.39244.0692 9.413 408016340.4
C20 H35 N2 013 P Full match -0.37542.1875 7.048 100960287 .9
DL-Ornithine C5 H12 N2 02 Full match -1.08132.0897 3.853 75270085.8
C2 H8 N2 05 Full match 0.19140.0434 3.798 70946350.8
dopamine C8 H11 N 02 Full match -1.58153.0787 4.595 58548677 .02
N(4)-phosphoagmat
. C5 H15 N4 03 P Full match -0.23210.0881 3.857 42226226 .48
ine
C4 H10 N 05 P5 Full match 1.26306.925110.451 26765966.73
C6 H8 N2 011 Full match -3.49284.0118 3.804 10362503.02
2MZ 3 Uridine, Ornithine, dopamine SZ &M Polygonatine A7l BREN Us HE Eolg £

/= I-
AU S. Polygonatine A= S22l HoM EHx= =2
Khan, 2012) EE & &AM 2 EMEsiciD THEbEof HZHEM S 7.330”3}9&%.
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10ml CCly % ‘l =

327+ rom 1,00022 centrifugation &2
CCl, &2 22l& (pipet &3)

S5 ™Y (HATMA ALE)

0.1% formic acidol &3 (1ml)

Filtering (0.2 im)
LC &AM &l™

©ENO G s ®N =

b
Al
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gl
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o
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rlo

F 2-30 7|=¢.

0

kA
i

¥ 2-3. Polygonatine A HPLC &4

AlZHmin) | 200 A (%) | 200 B (%)

* Mo
i
kA
Y

o A: 0.1% formic acid
Eoff B: methanol
Flow rate: 0.8 ml/min 12 90 10
Column temp: 25C
Sample conc: 2% w/v 16 40 60
DAD Signal: 270.0mm 40 0 100
# Column information:
Agilent At 50 0 100
C18 100A 250 x 4.6mm

0 100 0

H FH HF FH*

2MetHe =510 EQlst LIC AZ0tEOY Z= 18 2-30] ZEA|E Polygonatine A E&E2 2|
[=] A
=

— == [==]
HZ=ALE Sotof FZHZSI AFER. QC 242 Sotod 248 21, EFE2 86%2 purityS
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ZHH| Advion CMS-L

lon Source ASAP (Positive &

= Capillary Temp :250°C
+ Capillary Voltage :180

APCI. : = N2 gas temp : 350°C
condition )

* Span :30

« Off set: 20

18 2-5. Compact mass spectrometer £47(7| (&), EM=xAH

-
oA
- EMZDE OF 2-60] EAISIAS.

| sTD
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ses T 2sie
D b — it L
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2) GABA =A% 70

o H{&H
— GABAE= y-AminoButyric Acid2M H|cHl ofo|-ate] 2 EZ el GABA= CixXQl

2 23 US. GABAT AMAAXMAS S Sl= GABA receptorllt ZEsHo] AlXe| AKX A
Al sted, §4A LIEE, Z8, EHESt J[ES LEEE = AZ. 7= SIS ZE FEELS
ANEMHMESR B—sitosterol% AtEs5tF oLt o 7HK| Oo|RZE 2lsf EXX|EQ GABAE XEZEMESZR

ALESRAL SHE (A’ 2-7).

L GABA HHZFEA W2 HE 2-40] EAISIY 2. GABA= oto|-ite] &
F =



CHy CH;

HC =
H;
FOC N
[ L)

H -
B —sitosterol

. KBS 2fFo| WS (0.1mg/g %)
. HME| T e (B4R o)

« GFEDY RXIR XRE 9| 48

ag 2-7. X[ EME

E 2-4. GABA

GABA (Gamma-aminobutyric acid)

+ AEGRO| ZIsdRoor B
(Afop JHgolE SEU HH)
+ dHiHeR B0l 55 1ma/g =F
. FME| SOl glof 24 Vsl We
¢ ZEREIE Y AER ASLs
. UdfE HES DNA BAgos
E

B
-GABA(Gamma-Aminobutyric acid)
=AA 1 C4HeOg, AT ¢ 103.12,

CAS No.
500, 200, 50, 10, 2 mg/L=2 3]A35}o]

= T
F=4

)=]
24

0 56-12-2

AR

- b-sulfosalicylic acid dehydrate (2%)

S AxEgH Alg8dut Zo] 111 Hjg=
& 2.

e ofut 113y

OPA, FMOC reagentE o] 835t &&=

Aok & 2

&I 20tE JE =7

e =7
FAF 20 nl
ZEen 40°C
Q —
SE A &0 - 40mM NaH,PO,, pH 7.8
B 20 - Acetonitrile : MeOH : DW = 45: 45 :10
L& 2.0 ml/min
A&7 o7 338 nm
o5 =1
3re =4
K A (%) B (%)
0 100 0
1.9 100 0
18.10 43 57
18.60 0 100
22.30 0 100
23.20 100 0
26.00 100 0

. o7

- LotE GABA ¥ =AMAnt= 18 2-80 FAlEL
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(o}

T 25S CHA| 2 ZoiZ]o B0 2[ef &2 YWHOZ chloroform, ethyl acetate, n—buthanol %

= 1

agueous =&l AHUZE &2 N> purgingsto] 2255t S

=

= =
- 20l 22 Zo Fog s F FA: HPLCE2 Sl 5d. YMC-triart C18 column(250 x 4.6 mm,

o A 2T = 35°CE |52, olsAae=z

L

HU
=
ol
i
mjo
1]
v
Sl

5 um)ol F% 0.8 mL/min2
= 0.2% formic acidE &fste (A)water?t (B)acetonitriieE ARE8. UV detectore| mHEE 260
nm, 310 nm, % 360 nmZ =2435}%¥S. Gallic acid, dihydrobenzoic acid, rutin, Q3G, % chrysin
2 260 nm, chlorogenic acid, caffeic acid, p—coumaric acid, trans—ferulic acid, ¥ apigenin2

310 nm, quercetin % kaempferol2 365 nmollAl ZFEEZ2| AHFIMA w2l 2= el Zelh=

Asdn
EEHEnE|E22 (5
+D.W 100 mL
I + n-hexane 100 mL
n-hexane layer(86 mL) DW layer (96 mL - 6 mL =90 mL)

0.15 % 97.59%

+ Chlorform 90 mL

Chloroform layer(84.5 mL) DW 2 layer(ss mL-5 mL=80 mL)
0:26% 90.35%
+ Ethyl acetate 80 mL
Ethyl acetate layer (76 mL) DWa3 layer (82 mL-7 mL=75 mL)
0.08 % 81.51%

+ n-butanol 75 mL

n-butanol layer(somt) DW 4 layer(60mL)
1.16 % 64.48 %

8 2-22. Flow diagram for liquid-liquid separation of Polygonatum sibiricum

water extract

- 35Zne|s2e g€ FEE2 3 2E =9 =82 hexaneZ(0.15%), chloroformE(0.26%),
ethyl acetate=(0.08%), & butanolE(1.16%)22 LIEIG 20, butanolZ0lAM 712 =2 882 &
ALt 1% HE2 2 +F0IUS (A8 2-22).

- liquid-liquid separation2 &%t polyphenol &AZ 2} butanolZ0lAM F polyphenol &&0| 3.388 u
g/mge 2z JH& =H LEtG2ni, chlorogenic acid(1.011 pg/mg), dihydrobenzoic acid(0.768 u
g/mg), gallic acid(0.732ug/mg), caffeic acid(0.657 pg/mg), % trans—ferulic acid(0.221 ug/mg)

0| butanolEolM HE=US (FE 2-6).
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18 2-23. HPLC chromatogram of solvent fractions from Polygonatum sibiricum
water extract for the analysis of polyphenol compounds.
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I 2-6. The contents of polyphenol compounds in solvent (hexane, chloroform,
ethyl acetate, and butanol) fractions from Polygonatum sibiricurm water extract

Contents
(ngmg of Hexane | Dw 1 | Chlorofor ey 5 | EMYL 1 pw 3 | Butanol | DW4
. . 0.039+0. 0.034=+0. 0.029+0. 0.732+0. 0.022+0.
I'| Gallic acid | N.D. 001 N.D. 001 N.D. 001 018 001
Dihydroben 0.768+0.
2 Jolc acid N.D. N.D. N.D. N.D. N.D. N.D. 029 N.D.
Chlorogenic 0.268+0. 1.011+0.
3 acid N.D. N.D. 006 N.D. N.D. N.D. 081 N.D.
. . 0.073+0. 0.657+0.
4 | Caffeic acid N.D. N.D. 005 N.D. N.D. N.D. 070 N.D.
5 Rutin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
6 Q3G N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
p-coumaric 0.121=0.
7 acid 001 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
trans-ferulic 0.203+0. 0.221+0.
8 acid 002 N.D. N.D. N.D. N.D. N.D. 006 N.D.
9 Quercetin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
10|  Apigenin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
11| Kaempferol N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
i Chysin | OO0 1 ND, N.D. N.D. N.D. N.D. N.D. N.D.
Total flavonoid 0.368+0. 0.039+0. 0.341+0. 0.034+0. 0.029+0. 3.388+0. 0.022+0.
002 001 006 001 001 173 001

Values are presented as mean £ SD (n= 3). N.D., Not detected.

2) MIIEES| ¥ 2LFt2|7k 28l F flavonoids=AM 2 ¢

-_—

ANE N2 FEI B

A JeEal: 200 mg/mLel 52| 5 FE=0 2 N HCIE 15 mL(v/v=1:15) 7I5t04 30=2F 7t
0o =

M
ol
N
gﬂ

dot =, Jt-Eoi =0l SF2| ethyl acetate
orztal JkEsl: 200 mg/ml & =

22°Coll M 1587t Bx| 7t=&2all 20l ethyl acetateE ®7tsto{ 25 F& ZAWSIA=.
&b EE YZE| RS

ghHof w2t HPLCE ol

o
o

=9| ethyl acetate FE=22 55 F N2 purgings Sl 2Lstsi% oo
=2
o

=

ol

tol F=E L9l polyphenol compoundse| &zs 2M3IH 2.

>
ook

Aot
I 2-7. The contents of polyphenol compounds in ethyl acetate extract of acid and
alkaline hydrolyzate from Polygonatum sibiricum

Contents (ug/mg of extract)

Compound g A7t = AP, i

== Ethyl acetates- Ethyl acetateZ

Gallic acid 0.1777+0.0033 1.7285+0.0097 0.7657+0.0011
3:4-Dihydroxybenzoic 4 9546 + 0.0001 0 0.0750 + 0.0005
Rutin ND 0.3485 + 0.0033 0.4031 + 0.0011
Quercetin-3-glucuronide 0.1705 + 0.0003 1.9965 + 0.0060 1.0649 + 0.0037
Chrysin 0.1902 + 0.0052 0 0.3004 £+ 0.0019
Chlorogenic acid 0.1363 + 0.0005 0.4750 + 0.0053 0.3103 £+ 0.0028

Caffeic acid 0 0.1605 + 0.0114 0

p-coumaric acid 0 0.1027 + 0.0016 0.0660 + 0.0020
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trans-ferulic acid
Apigenin
Quercetin
Kaempferol

0.0772 + 0.0001
0

0.2643 + 0.0007

0.1322 + 0.0002

0.2424 + 0.0074
0.3830 + 0.0012
0.4968 + 0.0018
0.2462 + 0.0008

0
0.3868 + 0.0003
0.4419 + 0.0003
0.2578 + 0.0008

Total polyphenol

1.2029 + 0.0053

6.1801 + 0.0393

4.0719 + 0.0011

Values are presented as mean = SD (n= 3).

HMAE ) Z2|Hs setEe 29 HEE gdz =/t BHME dMsln JUs GReE A
U], E= 54 XM2|E Soll g EsH=E2E aglycon YEfZE Mate = AUS.

A 7t=E35l Foll & polyphenol 20| 1.20 ug/mgdlA 6.18 pg/mg2 2 &= oid| 58 712 S5}
A2, 55| At 7lEs) Foll gallic acid 20| 0.18 pg/mgollA 1.73 ug/mg2 2 &7t5t%¥ 20, Q3G
o stE 0.17 pg/mgollAl 1.99 yg/mgl =z 76t 5 (& 2-7).

aziz| JtEs Fol T & polyphenol SH20] 4.07 pg/mg2 2 /& thH| 2 3871 =2 =F0[% 2
04, gallic acid &2 0.77 ug/mg, Q3Ge| &2 1.06 yg/mgl 2 H=ohd| EII5IU S (FE 2-7).

37t Yd == ol o8] d&0

A 7281 22| polyphenol chromatograme 25 122Ho| 2
BE|gX| 250 MM LIE ZHoZ AR E . Eot 25200 = 20|t YZE| It 2ols =X

SHA| gbE HlwA 2 w37 YME22 u30 siEsts 22 FHo| 22 (28 2-24).
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10 20 20 a0 50 min
A ThRSS o2 ofMEO|E 282
000 N 30 mg/mL
|
)
220 LU G2 2 0|2 oA EO = 2T
30 mg/mL
- U ikl N
, ! LV U U Sy M
10 20 a0 0 50 rin
18 2-24. HPLC Chromatogram of ethyl acetate extract of acid and alkaline

34 iyt

BEE 12F, 250 ug/mL

HE s0mg/mL

hydrolyzate from Polygonatum sibiricum for analysis of polyphenol compounds.

(2) H HZI|SAE HE EAE e FeE M o

1) Relg ¢422 95t M8 EF quercetin—-3—glucuronide(Q3G) ¥ ZzlH s 2 24

o AlEHHH

- W& X & MF(Lactuca sativa L) FE=S M=ot 24822 B4 2 $HIZT &4 Hotgh

— HALE 22 dry oven (60°C)0IAM 24A|7F Sob AZ=EF al AEQI(100 g)oll 70% Ol EH2 500 mLE
HIt5t01 70°ColAM 2A|ZF Sot &7 FE2 £ 33 vtE T FEES paper filter(Whatman No.
1)E o|8slf o{utstll, Y s5F = SZZH=x5101 2LUEE.

- AMF F&F2| Q3G ¥ EzlH =(gallic acid, catechin, chlorogenic acid, caffeic acid, ellagic acid,
rutin, scutellarin, quercetin) &2& HPLCE 0| &350 EAsl¥on] 2t EA gt FZsh dHo
2 ¥
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a7 2-25. HPLC chromatogram of green lettuce leaf extract (GLE) for the analysis
of polyphenols (1: gallic acid, 2: catechin, 3: chlorogenic acid, 4: caffeic acid, 5:
ellagic acid, 6: rutin, 7: quercetin—3—glucuronide, 8: scutellarin, 9: quercetin).
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FME 221 quercetin—3—glucuronide®| &&F2 11.2940.39 mg/g of extractZ Cf
X PNPS

=1 Al
|=of "la| MAide=z =2 2 LIEW e, ol =M E= ¥ U= He=E
1%l chlorogenic acid2}t scutellarin® 2+2t 13.37+0.24, 2.57+0.12 mg/g of extract &F=HJUAE

g =elg(ad 2-25).

[0t}

P

dax FEEQ 2ol 2AHs It

g

2) C

=

oo

0> n

T FEE9 ol A M2 2,2'-azino-bis (3—ethylbenzothiazoline—6-sulfonic acid(ABTS),

,1-diphenyl-2-pycrylhydrazy (DPPH) 2M& Sl E4s5I¥S. ABTS & DPPHe S&E71 50% &

—_

2k o LEIE AR2e| sEE ICs(half maximal inhibitory concentration)22 EA|SHH 209

ascorbic acid® EZ=E2 =& o|2%.

A5 dnt

AF FEFo| eiMsls2 HIKs A3 ascorbic acidel 1Cso(ABTS: 0.64+£0.02 mg/mL, DPPH:
0.26+0.01 mg/mL)2t B35t MF FEE2| ICsat2 ABTS 24 &1 1.57+£0.03 mg/mL, DPPH
SMZAD1.20£0.09 mg/mLLE AHHe2 =2 gitst &M S LIEHHN Ol & F FE20 &RrE
2|l o 7|elst Aoz o Fet
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X FE=2 +H STEY gt
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IE k>

Pentobarbital-induced sleep test& &l &F F&E=2| =M SrLH S Holet

AHSE2 ICR mouse (25 g, 6F8) TS =

AHASESALAME A AFSIFS. 8 AFSA 24 25= 21£1°C, MUSE= 55%, A2 124
2H FII2 =ESIP D 52 AR A7 AL E SIS

ASESEES AdFUZte M3 7|12t2 HZ &, A" ©™ 24A17F SoF HAA 74 2F 1A[0|A] 6A| AlO[2]
UM AIZL | A Z RS, MF ZE5Z(GLESO: &F F&FE 80 myg/kg, GLE120: &#F F&=

120 mg/kg)e pentobarbital £04 408 Xo| ZFF0{(p.o
42 mg/kgll s =2 5Z FALE. pentobarbital £04 T ZE = SEE SUHSE 7 HA|ZL
(sleep latency)@F =M A|ZH(total sleeping time)S =X 5K SIS/ PNE= )
E51% 20, pentobarbital £0{ = 10& O|Ufol £=MHO| FEEX| 2= AEs=2 MM 25t

(Yang et a., 2013).

Ay Znt

Pentobarbital 7= THAS Znt, AHA|ZE0| MA =T (NOR) tHH| 120 mg/kgel &8k &F F&
2(GLE120) ZF750A| Rolxoz Ztast (A8 2-25A, p<0.01).

E FHAIZI2 4F FEE M2l s=7F Sotgoll w2l ti=7 cid] 242f 1,278 (p<0.05), 1.63tH
(p<0.01) 7elMel B7I5 =ela(ad 2-25B)
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[=]
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T
-
o
T

[=]

o

Sleep latency time (min)
'S
Total sleeping time (min)

NOR GLES8O GLE120 NOR GLES8O GLE120

8 2-25. Effects of green lettuce leaf extract (GLE) on sleep latency time (A) and
total sleep time (B) in mice that received a hypnotic dose of pentobarbital (42
ma/kg, i.p.). Experimental groups include the normal group (NOR), GLE (green
lettuce leaf extract)-treated groups (80 and 120 mg/kg). Values are presented as
the mean * standard error of the mean (SEM) for each group, n=7. *p<0.05 and
**p<0.01 when compared with the NOR group (ANOVA followed by post—hoc
Tukey’s test).

A5y
282 Sl 4F FE=20 2RE Egy s 5 MY & sHEM ZF F0E LEH = A2 2T
quercetin—3—glucuronide(Jager et al., 2011; Cheng et al., 2015; Manach et al., 2004; Costa et

al., 2016; Ferri et al., 2015), chlorogenic acid(Park et al., 2017; Jager et al., 2011) %

scuteallarin(You et al., 2020; Tang et al., 2015)2] =M EZ &M &S pentobarbital =M FZAIES
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Soff "Itk
— Quercetin—3—glucuronide, chlorogenic acid % scuteallaring ZtZt 5, 10, 20 mg/kg= pentobarbital

£0{ 402 ™ol A7 50 (p.o.: oral adminitration)st pentobarbital2 42 mg/kgel s =2 SL FAl

A B 3 Chlorogenic acid
= Scutellarin
El Quercetin-3-glucuronide

3
e

ks Hox
* % sk

IS
=

N
e

o

Sleep latency time (min)
Y
*

Total sleeping time (min)

NOR 5 10 20 51020 510 20 mg/kg NOR 51020 5 10 20 5 10 20 mgkg

3 2-26. Effects of chlorogenic acid, scutellarin, and quercetin—3—glucuronide (Q3G) on (A) sleep
latency time and (B) total sleep time in mice that received a hypnotic dose of pentobarbital (42
mg/kg, i.p.). Experimental groups include the normal group (NOR), chlorogenic acid, scutellarin, and
Q3G-treated groups (5, 10, and 20 mg/kg). Values are presented as the mean * standard error of
the mean (SEM) for each group, n=7. *p<0.05 and **p<0.01 when compared with the NOR group
(ANOVA followed by post-hoc Tukey’s test).

— Pentobarbital = F=HAE ZAD} scutellarin(10 mg/kg) % Q3G(10, 20 mg/kg)2 NORZ 2} H| 5t

0 UHA[ZIO| FelXeR ZAe (a8 2-26A, p<0.05 & p<0.01). £3| Q3G 10 mg/kg ZATFF0{A|
* S22 IsTe GLEMZ|Z(GLE120, 2.71£0.292)1 FAlst =2 LIEM.

- £S5 & +=HA|ZH2 NORZO| H|3H chlorogenic acid, scutellarin & 1 E2| Q3GXZI (20 mg/kg)ol

M feolxMoz Z7taHal 2-26B, p<0.01).

4) Q3G &7 aMe FHel & "It

o AlF4HH

- 1Y AEAZ 2EHE RISt HERHAM AF FTE2EE AT F0IA| HIEH I 2o HEE AT
(electroencephalogram, EEG) M2 E35l &elst

- A SE=2 SD-rat(250 g, 55d) A E 22| EB0| 20 Fisto] Decfstw Ezdntsicyst Ae
SEAAMEM ALSSIAUS.

- == 1™ HO|X|(HH] 8 cm, Z0| 12 cm, =0| 12 cm)ollAM 14 St ol 7A|ZH10:00~17:00)
S0t AEBAE FUAZA. 1™ AE AT} @l HZZ(NIC, no immobilization—stress control) 2 &
HE HO|X|AM O RE ol AER AT EEX| 22 (Hegde et al., 2008).

- 18 AEHA RE = 9 S 2 oAlof| AF FEE(80, 120 mg/kg)E dF+F0stU 20, =2
2 AgsE g7 5o

- 18 AEgA RE AdFA Mol MF MY =2 Al M3 4 =54l isofluranes S8 S0t
7 = Y2l 7|(stereotaxic device)oll A SH0{ Paxinos % Watson s R xof wat M=S Afelst
T=0| Bt S22 dF AU 3= AMUE AHZ = WM E FM SEY|(EEG transmitter) & F&HA[7]| 1,
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AlK—I

[

mjo

T (CON, stress—induced immobilization), A& F&& ZT 50

OII

2
EM2 FFT(Fast fouroer gransform) &xz|Foll 2olsf =3
(Ver, 3.3, em
recording), CH
OS2 & FUHA|

(Jo et al., 2018).

2 Igioen], ecgAUTO3 =213
ka Technologies, Paris, Franca)2 AFEsIR o0, LME FEH T 7|&F7|F(baseline
Z=7|Z (control recording), Al&7|Z (experimental recording)S E¢t Ljote| M &4
7

Ftotal sleep) & =M 2| A(sleep quality)& 24150 AAe] +=H R &M 8 Hota

=0
- 0" AE A = (CON)2 HHH=Z(NIC)2E Bl Wsto{ ZHMA|ZH0| 14.7% S715t2 =HA|ZH0|

=(CON)olAM F=mHA|ZEe| ZtA = 212 =32l non-rapid eye movement(NREM) ==

HA|ZEe| Folxel Ziaof J|elst WS =ele(ad 2-27A, p<0.05).

- IM¥AE AL S Dske MF FEES XMelst O8(GLE120)2 AE AR Qlafl A B F=HA|
7 0 7

=
.01), ol FHH=Z(NIC) 2ot S7t & FHAZES LIEH

— 0|28t GLE12022 CONZ CtHH| NREM 20| 68.8% 725t &7}+5t% 204 (p<0.01), M =5
& 42 =M Aejel HEtTyF CONTO| sl 7ol ez E718HFig. 7E, p<0.01) 2+H REM +=H2
Uast Ag =ele(ag 2-27B, p<0.05).

[==}
— M AR 2EE22 oS 0 $HA|ZIS| SRIEO o2} $£mHo| Ao| SHAIEIS Bl

A= I_I_I_

A. Awake B. Sleep i C. REM
20 20, —_— 20,

*

Time (h)

Nemm

GLESO  GLE120 NIC CON GLEBO  GLE120 NIC CON GLE8O0 GLE120

Immobiization stress mmobilization stress Immobilization stress

D. NREM E. 5 wave F. 0 wave

GLE80 GLE120 NIC CON GLESO GLE120

NIC CON GLE80 GLE120

Immobiization stress Immobilization stress Immobilization stress

18 2-27. Effects of GLE (green lettuce leaf extract) on (A) awake, (B) sleep, (C) REM, (D) NREM,
(E) 6—wave, and (F) 6—wave sleep pattern changed by immobilization stress in rats. EEG analyses
were conducted for 9 days, and GLE was administered orally. Experimental groups include the no
immobilization—stress control group (NIC), control group (CON, stress—induced immobilization), and
GLE (green lettuce leaf extract)-treated groups with stress (80 and 120 mg/kg). Values are presented
as the mean % standard error of the mean (SEM) for each group, n=8. *p<0.05 and **p<0.01 when
compared with the NIC group. 1p<0.05 and t1p<0.01 when compared with the CON group (ANOVA
followed by post—hoc Tukey’s test).
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MFE FFEE 2 Q3G, chlorogenic acid, scutellarin® GABAa—benzodiazepine(BDZ) =&x 2| &g
2 Yoz EAMSHY| 2ot S/LE 0[E8t binding assays T SIF .

SD rat@| cerebral cortex, hippocampus, striatume M&¢ct & ZA| 30 mM Tris—HCI buffer(pH 7.4,
keep at 4°C) 20 mLoll €of #Z&sIAZ.

Ultracentrifuge(1,000 rom, 4°C, 102)E ol &3l A E2l ot = M4SHS MAHSILE CHAl bufferE 5
mLZ O350 48,000 rpm, 4°C =M 1527+ |lal2e|gr ASHES M HSHE buffer 5 mLE O 5t
01 48,000 rpm, 4°C =AM 1522t ¢aEe| st S 28 O gt53

| =& 2| endogenous GABAE M AH357| f5t0d 37°Cel water bathollM 3022t incubation Al7|1
drEelst & MEHS MAHSIE pellets =R E
Pelletol| buffer 10 mLE €1 washing St ¥ 48,000 rpm, 4°C =Z10lM 1527 fAE2| 5t0{ ASH
S M A3 Tris—HCI(50 mM, pH 7.4) 15 mLE2 20| -80°C deep freezeroll = 2t&H

SZE membrane2 sl &AIZI F 50 mM Tris—citrate buffer(pH 7.1, keep at 4°C) 4 mLE &HIIst &+
48,000 rpm, 4°C =Z10lAM 1527+ A 22| 5t 45U g e

50 mM Tris—citrate buffer& 4 mL& &3¢t & LT ZHAM FaE2[s0] 4SHS HAHS = 30
mM Tris=HCIE 2 mL¥ EF &

Pelleto] Z0{& £ U7l vortexing & =, MF ===

ofr

ol

u]

2 M EZ(0.1, 1, 10 mg/mL), buffer,
[®*H]-flumazenil(Ro 15-1788, 1 nM, final concentration)2
Ol glass fiber filter(GF/C, Whatman)& 0[&73t0{ harvestst & #E<2| radioactivity= Liquid
Scintillation Analyzers(Hidex, Turku, Finland)E &3 & &

H|S0l& ZEHnonspecific binding, NSB)2 benzodiazepine2 0| &3t01 11 gtS A 4He

Al
=

ook

21t

100

80

60

40

201
ﬁﬂ n.d. n.d.
c —
01110 01110 01110 0.1 110 mg/mL

GLE chlorogenic scutellarin Q3G
acid

Displacement (%) of
[3H] flumazenil binding

18 2-28. Displacement (%) of [*H]-flumazenil binding of green lettuce leaf extract (GLE),
chlorogenic acid, scutellarin, and quercetin—3—glucuronide (Q3G) through GABAa—benzodiazepine
receptor assay. Values are presented as the mean £ standard error of the mean (SEM) for each

group, n=3. n.d., not detected.
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5)

MFE £222 55 oEHO2 GABA-BDZ receptord| Zetsts 520l 1.3601M 16.17%2 S7t5t
= Zdst2 LIEY (a8 2-28).
Bt chlorogenic acid % scutellarin® o CH3F Zet &AM 2 2o|X| 2£3.

Q3Ge EEE 0.1-10 mg/mL AMElAl Zes2 16.580(M 88.13%= AA S7IMen, £35| 10
mg/mLe s=dlM Q3 o 5
0|24t Ail= ALE F2ZE 20| GABAL TE2AH0 Entdoz Zetstn, 20 &/E Q367 £H

Mg LIEI=E =2 sSMERZ2 LIE
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Helg dZg 9t #MEFd=z A3 ruting  trans—ferulic  acid,  apigenein,

quercetin—3—-glucuronide(Q3G), quercetin, kaempferol &4

- A &R ASEIel(Boehmeria tricuspis), &Y Cacalia firma Kom .(Miricacalia firma (Kom)

Nakai), &2E 00| (Scirpus karuizawensis Makino), 012l Z [ Nymphoides indica (L.) O. Kuntzel],
SHEEE| Z [ Filipendula multijuga Max.(Filipendula palmata (Pall.) Maxim)], "% (Geum japonicum
Thunb), EI2IZ[ Filipendula glaberrima (Nakai) Naka], o =2l & (Persicaria perfoliata)
Flavonoids &41: YMC-triart C18 column(250 x 4.6 mm, 5 ym), Mobile phase(A: 0.2% formic
acid in water, B: 0.2% formic acid in acetonitrile), injection volume 10 uL, flow rate(0.8 mL/min),
UV detector at 260, 310, 365 nm.

A An
H 2-8. Polyphenol contents in various natural products
Contents (ug/mg of extract)
Sample . trans—feruli . . . Kaempfero
Rutin ¢ acid Apigenin Q3G Quercetin |

85311 HEna| 2.3320.00 0 g420.001 0.67+0.001  3.12+0.06 0'4750'00 L.0.Q.
GB e 0.24£0.00 44 08+0.03 N.D. 10.05+0.06 0-66+0.00 N.D.
0031 2 1

GB surgmayo]  0.22%0.00 L.0.Q. L.0.Q. 1.77+0.01 0.83%£0.00 | 5 q
0089 1 1

GB - 0.2340.00

oo YEIE: : 5.80+0.07 L.0.Q. 3.13+0.28 L.0.Q. L.0.Q.
&812 CHEE(Z|Z L.0.Q. 1.47+0.028 L.0.Q. 14.10£0.09 0-36J§0-00 Lo.Q.
81816 = L.0.Q. 0.48+0.003 N.D. 3.46+0.24 L.0.Q. L.0.Q.
82813 EHz|Z L.0.Q. 1.46+0.011 N.D. 4.63%0.31 L.0.Q. N.D.
89?87 ojeejuyg 0235000 5804007 L.0.Q.  45.37£0.04 L.0.Q. L.0.Q.

Values are presented as mean = SD (n= 3). N.D., not detected; L.O.Q., limit of quantification.

— trans—ferulic acide= HEZ%(14.08 pg/mg), 12/A2(5.80 pyg/mg), t4=2/8E(5.80 pg/mg)odllM =
2 s U2 (E 2-8)

- Q3G= HWE#(10.95 pyg/mg), SHSEEIZ(14.10 yg/mg), & o =2[uj&E(45.37 yg/mg)ollA =2 &
22 23S

- 2t =EHEBZX 40| A= He=z2 ETE trans—ferulic acid?t Q3G ZFE ChEf &7t A= HE
#o =2| s Zo| o7 FE AXNE XHetst HO=Z ARE.
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(3) Alg AlZof e +=H EMEA apigenin, ferulic acid, epigallocatechin gallate(EGCG), rosmaric
acidoll tfst +=HSxEM

1) Pentobarbital induced modeloll M 2| Apigenin, ferulic acid, EGCG, rosmaric acide +MZSx&M H
7t

o Ak

— Pentobarbital-induced sleep testE& &3all 471X chemicalse| M ZXeMd s HIle

- MBS =22 ICR mouse (25 g, 653) £72 22| EHI0| 0| A TRI5t0f Tdristm 274 1}stry st
A SEANAMEOM AFSIRS. = ASA &4 22 21£1°C, MHSE= 55%, A2 124
2 FI|2 RESIY D S50 AR E Ay BACE 5192, E S EAE2 1D SEAERE 2
2sle| &2l(KUIACUC-2021-0100)2 gtol Xl stR S

- AYHSE2 AdF AU MI J|2tS HZ F, AE M 24412 St HAAHA 2F 1A[0|M 6A] ALO| 2]
Mt AIZE W AE s Xdsted, Apigenin(30, 50 mg/kg), Ferulic acid(15, 30 mg/kg), EGCG(10,

20 mg/kg), Rosmarinic acid(2, 5 mg/kg)2 pentobarbital §0 408 Mol ZAT+5F0(p.o.: oral
minitration)3t0d pentobarbital® 42 mg/kgel S =2 22 FALg pentobarbital £0{ £ ZE 7|
= SEE U2 F7 AHA|ZHsleep latency)2t = A|ZH(total sleeping time)2 Fdst¥ . +H

AlZt2 2 EBIALe] 3| E7HX|E 7| E8IU 20, pentobarbital £04 = 10&2 O|Lfoll Mol F=[X| 2
=2
(=]

= Ml E2e MM M s S(Yang et a., 2013).

5. (A) — 150,(B)
= £
Eq _ %120
E ' E
'4:‘3- E 80r ok s
o ° =
82 ® 60}
© 3
a1 & 30
o I
NOR BDZ 30 50 15 30 NOR BDZ 30 50 15 30

Apigenin Ferulic acid Apigenin Ferulic acid
(markg) (mgrkg) (ma/kg) (mglkg)

T8 2-29. Effect of apigenin and ferulic acid on sleep latency time (A) and total sleep time (B) in
mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl (physiological
saline) group (normal control), BDZ: benzodiazepine treatment (positive control, 200 ig/kg), Apigenin:
apigenin treatment (30 and 50 mg/kg), Ferulic acid: ferulic acid treatment (15 and 30 mg/kg). Values
are presented as the mean * standard error of the mean (SEM) for each group, n=7. Asterisks
indicate significant differences: *p<0.05, **p<0.01, *»**p<0.001 as compared with the NOR group
according to Tukey's test.
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5-(A) — 150,(B)

= £

E4 T _ E 20! a

@ e ¥ @

£ £ ek T

= 3 £ o0 *3 T

) S -

82 ® 60}

[ =

_‘7‘-1 a 30

? 0 : 2

NOR BDZ 10 20 2 5 NOR BDZ 10 20 2 5

EGCG Rosmarinic acid EGCG Rosmarinic acid

(mg/ka} (mglkg) (malka) (mg/kg)

18l 2-30. Effect of EGCG and rosmarinic acid on sleep latency time (A) and total sleep time (B)

in

mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl

(physiological saline) group (normal control), BDZ: benzodiazepine treatment (positive control, 200
ig/kg), EGCG: epigallocatechin gallate treatment (10 and 20 mg/kg), Rosmarinic acid: rosmarinic

acid treatment (2 and 5 mg/kg). Values are presented as the mean * standard error of the mean
(SEM) for each group, n=7. Asterisks indicate significant differences: =p<0.05, =**p<0.01,
*xxp<0.001 as compared with the NOR group according toTukey's test.

Pentobarbital = $HAS Z1} Apgeninz} ferulic acid £0{ Al sleep latency time= Normal(NOR)
CHH|SH] Z20{E= HEE HEoLl Fo/Xel Xto|l= 13 (ad 2-29A), 2HH EGCGRF rosmarinic
acidE& ZtZt 20 mg/kg2t 5 mg/kgE2 dT+F0iet A% sleep latency time2 NOR CHH|St0 7oM<

2 Z22H(p<0.01).

mjo

P

Sleep duration time S A| apigenin, ferulic acid, EGCG, rosmaric acid 01 s&£7t S7te4+5 F
M AlZto| B7IstE AE2 EA20{(ad 2-29B 30B), EGCGLt rosmaric acide apigenin®} ferulic
acid F0iA| Hol &2 F0f oM sHAIZIS EIIE EQUS(O8 2-29B, 30B).

Pentobarbital induced sleep modeldlA M ZSZTI&AM HIMA| EGCGLt rosmaric acidZ7t 58
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(Jo et al., 2018).

7 (A) Wake - (B) Sleep + {C) REM
5 6 Lo [
5 5 = 5
= =, =y
g g g3
Ea £3 E 3
= = =
2 ﬂ - 2 2
ns
1 Ei] 1 i
]
oLl | l ] J oL B [
NOR BDZ 10 20 2 NOR BDZ 10 20 2 5 NOR BDZ 10 20 2 5
EGCG Rosmannic aid EGCG Rosmanmc acid EGCG Rosmannic acid
[mgkg) (mgfag) {ma'kg) (mg'ka) (mgrkg) imglkg)
7 (D) NREM 7 (E) -wave 7 (F) B-wave

G 6 [

%HHHH i

NOR BDZ NOR

Time {h)
Time (h)

Animl 1

1w 20 2 &

EGCG Rosmannic acid
(mgfig) (mgikg)

EGCG
makg) \m:

a8 2-31. Effect of EGCG and rosmarinic acid on electrophysiologic pattern in rats.
Electroencephalography (EEG) analyses were conducted for 6 days. (A) awake time, (B) sleep time,
(C) duration of REM (rapid eye movement), (D) duration of NREM (non-rapid eye movement), (E) &
wave of NREM, and (F) © wave of NREM. NOR: normal group; BDZ: benzodiazepine (0.2 mg/kg);
EGCG: epigallocatechin (10, 20 mg/kg); rosmarinic acid: 2, 5 mg/kg. Values are means * standard
error of the mean (SEM) for each group, n=6. Asterisks indicate significant differences: ***p<0.001
as compared with the NOR group according to Tukey's test. ns, not significant.

M

— Pentobarbital induced sleep modeldllAM 4 ZZlgdo| 35 EGCGLt rosmaric acidoll tish =™
of & HItE flal HuE2A S ™ (O 2-31).

- EGCG(10 & 20 mg/kg)2t rosmaric acid(2 & 5 mg/kg) FOHA| =M A
oMoz FZItlUH, MU= AlZt2 Fo It SIS
A, B).

- S7tE THAIZE2 T H(NREM) AlZEe| S7tofl 7[2l5tn] | 4MHA|ZbS T4 St= MIEFZHO wave)
of HEtIHS wave)Es 2 &S 2olsts Etote] fAel ZIi7t v M STt T|ofstPcHaE
2-31C-F)

— AlRA IEO{
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2 ZAsCHa” 2-31,
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= =M M FEl EGCGL rosmaric acide= THS R &M S Ho|o{ o|= Y ElTlof 9
7 o

0

3) Caffeine R 29 ZHol|AM 2 EGCG, rosmaric acide 2™ i3t 51} "ol
o AlEdbH

(@)
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@
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()

|0
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H1
rn

MU S 0[|25101 rosmarinic acid(RA) & EGCGe| €M 25t 235 "I}

4

2. AEIE2 & 622 MM EA(NOR), SM=+(CON, caffeine—treated group), 2FAL

=

(o=}

AA

Z=#(PC, positive control, benzodiazepine 0.2 mg/kg), RA £0{Z(2 & 5 mg/kg), EGCG £ &
(10 & 20 mg/kg)e.

- NORZE Helet =& dezol tH el 40 mg/kg & FOSIAS.

- Zth el B A|lRE AFF0s5IA 402 F SHY|Z2F FHA 2l pentobarbital(42 mg/kg)E SEFAL
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8 2-32. Effect of rosmaric acid and EGCG on sleep latency time (A) and total sleep time (B) in
mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: normal control; CON:
caffeine control (40 mg/kg) group; BDZ: benzodiazepine treatment (0.2 mg/kg, positive control); RA:
rosmaric acid and EGCG (epigallocatechin gallate). Values are presented as the mean + standard
error of the mean (SEM) for each group, n=7. Asterisks indicate significant differences: **p<0.01 vs.
NOR group, and #p<0.05, *p<0.01, *#p<0.001 vs. CON group according to Tukey's test.

- 7tH ¢l 40 mg/kge F0istod 2H ZH S REoIeH, 2 ZH M| rosmaric acid(RA)2t EGCG
Fofof w2 +=H ZXEH S QIlEIAS (a8 2-32).

- Zth el Fofof WE FHAIZI2 RolMoz AT (' 2-32B)d w2t 2H FEE S Eelsict

- =% 7T E 20l rosmaric acidet EGCG F£01 57t S7te+5 $HA|ZI0| Eotst= 2&8S EX
o

M, rosmaric acid(RA) 5 mg/kgzt EGCG 20 mg/kgel F0ioll 2|5l caffeine2t §0{st CONoll H|3
FHAIZIO| Relxdoz FItetcHad® 2-32B). whatA Rosmaric acid2F EGCGEl 155X 5 mg/kgzt

20 mg/kgFol= =M 2ate J7tsdol =3,

4) Rosmarinic acid?t EGCGel #H 3d I|& 1Y
o AIEUMY
- Picrotoxin, bicuculline, ¥ flumazenil2 GABAa recepotor®| antagonistZ AE235IUS.
- Rosmarinic acide| =8 3% 7|2 AHS flsl M F2 MU EZ(NOR), rosmarinic acid T £ 07
F0{2(PIX), picrotoxin & RA 28 F0{z(PIX+RA), bicuculline tH& Fo0
(BIC), bicuculline 2 RA 28 F0{Z(BIC+RA), flumazenil = F0{Z(FMZ), flumazenil ¥ RA
F0{ Z(FMZ+RA) .
- EGCG(E)el =M BZ 7|& nE S 2ol A2 HAUHE=Z(NOR), EGCG = F0{F(E), picrotoxin
o= F0{Z(PIX), picrotoxin ¥ E , bicuculline Et= F0{Z(BIC), bicuculline & E

&8 F0o{Z(BIC+E), flumazenil tt= FO0dZ(FMZ), flumazenil % E Z38 F0o{Z(FMZ+E)o|0q,

Pl

T (EH), picrotoxin =
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- LMo 2 AR = THAH Ll 4 GABAL TEAM ZESIEE, GABA), T&A 0 =™ S HF0f &

712 AL M= D Y S, GABA, TEHM0| 2Est= ChFg agonist2b antagonist7t 4™ US.
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picrotoxin® GABAa receptor2| chloride channel W50l £/ x| St picrotoxin sitedll Z&st= antagonist
0l04, bicuculline2 GABA, receptore] GABA sitedll Z&st= antagonistoldd, flumazenil2 GABAa
receptor®| BZD siteoll Z&tst= antagonist2 L2{X AZ(Butterweck, V. et al., 2007; Yan, M. et
al., 2015).

- 24H A|ZEe| A2 rosmarinic acid(RA) EHEF0{F 1t antagonist@! PIX, BIC, ¥ FMZE &= F0igt &
ol A= NOR=I} Hlustd F2|& el Xto|E HO|X| E’g‘ﬁ’tS(IL.:l 2-33A). £ PIXet RA 28
(PIX+RA), BIC2t RA &% F0{Z(BIC+RA), FMZ2} RA =& F0i(FMZ+RA)S RA EH=
Stlg W I& Ztel welXel Xtol= EOo|X| EUAS(3E 2-33A).

- =M AZte| A2 antagonistZtE == F0ist PIX, BIC, ¥ FMZ &2 NORT I} H|W 510 7oA el X}o]

£ HOo|X| 2f2ert(aB2-33B), RA T F0iZ2 NORT OiH| 7ol el

0.001). PIX2t RA =8 F0{F(PIX+RA)2 RA tt= F0iZ 2} H| W35S mf =HA|ZI0| F2|

(p< % 2
244519 S (a8 2-33B; p<0.001). 0|2t SAFSHA BICSH RA &8 £0{2(BIC+RA)Z} FMZ2t RA &3t
F0{Z(FMZ+RA)2 RA th= F0{73} HWSIR S M =MHA|ZI0| Fe|MoZ ZHAsY S(p<0.001). Al

S 72| GABAA receptor antagonist?t RA 28 F0iZS Wl 2ZAE W, PIXt RAE =& Xl &
ol A =THA|ZtO| JHEF 2| LEGS.

- ECGCel =™ 7|zt2 oot 21}, 2™ AlZke] 29 EGCG(E)2t antagonist(PIX, BIC, & FMZ)E &=
F0i8t FolH= NORT L} H|w5to Fel& el xt0|& EO|X| LAAS (2™ 2-34A). EESF antagonistet E

g E2F0et REZY E HHEFOIZE B|USIRE O OF 7ol F2(Hel Xol= EolX| EUAZ (3

- =M AlZte| A2 antagonistZhE = F0ist PIX, BIC, ¥ FMZ #2 NOR®2} H|Wsto] F2el& 2l Xtof
£ Ho|x| yAteLi(aB2-34B), E = F0{Z2 NORT ChH|
(p<0.001). PIX2t E &8 FOHZ(PIX+E)2 E
SR S(O8 2-14B; p<0.001). o|2t FAlsHA BICRt E =& F0i7
(FMZ+E)2 E tH5 Fo{Z 1}t v|usi s ol +HAIZI0| ReFHoR .:.Fﬁéra";%(mo.om).

- M2t RA2F EE GABAA F=Exof %tE35t0| M FT M2 2ol A2 AREUS.
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FMZ (10mgikg) — - - - - - + + FMZ (10 mgikg) - - - - + +

8 2-33. Effect of GABAa receptor antagonist on sleep latency time (A) and total sleep time (B)
in mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl
(physiological saline) group (normal control), E: EGCG (20 mg/kg). PIX: picrotoxin (4 mg/kg), BIC:
bicuculline (6 mg/kg), FMZ: flumazenil (10 mg/kg). Values are presented as the mean =+ standard
error of the mean (SEM) for each group, n=7. Asterisks indicate significant differences: : """p<0.001

#H##

compared to the NOR group, p<0.001 between the antagonist.
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FMZ (10 mgikg)

% 2-34. Effect of GABAa receptor antagonist on sleep latency time (A) and total sleep time (B)
in mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl
(physiological saline) group (normal control), E: EGCG (20 mg/kg). PIX: picrotoxin (4 mg/kg), BIC:
bicuculline (6 mg/kg), FMZ: flumazenil (10 mg/kg). Values are presented as the mean =+ standard
error of the mean (SEM) for each group, n=7. Asterisks indicate significant differences: : """p<0.001

#H##

compared to the NOR group, p<0.001 between the antagonist treatment and non antagonist

treatment (E group) according to Tukey’s test. ns, not significant.

5) =M EMEZA rosmaric acid?l EGCG &f AE AAe =M ST&M HJ}
o AlSghH

— Rosemary (Rosmarinus officinalis L.) extractel =™ ZZl &M EZ pentobarbital & FTHAMEES
S5 "otsigie. AdFe ™A =F(NOR), rosemary extract £047(20, 50 mg/kg)olnd, o|X

g SLSHH PSR S.

—

o AFHZAL
- 2=0l2|] &S (rosmaric acid 9-10%)2 A2 2 pentobarbital induced modelollA +HST &M
Mot Zof(a8® 2-35A), FE=2 2T F0{0| SIHEEFE sleep latency timeO| Zashs ZEsS 2

[0 4

o
LE RolHel Atol= giIAS. £t FE=2 FOIF0| SIS 3k 2AEH2E R2AH2ZE Sleep

- 2=0l2| £&&29| rosmaric acid 20| 10%0|22 7|& 5tsHE2! 2l rosmaric acid £0{A| EC} 108j
ME EolZo| BII519 20, 222 A 52 S T2| rosmaric acidoll 2|8 =M X XS HEHES
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= ® —
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T18 2-35. Effect of rosemary (Rosmarinus officinalis L.) extract on sleep latency time (A) and total
sleep time (B) in mice that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9%
NaCl (physiological saline) group (normal control), Rosmary extract: rosemary extract (20 and 50
mg/kg). Values are presented as the mean * standard error of the mean (SEM) for each group, n=7.
Asterisks indicate significant differences: "p<0.05, ""p<0.01, ""p<0.001 as compared with the NOR

group according to Tukey's test.

- EGCG &7 7HHZI FE=(EGCG 46.6%)2 dT5F0igt Z1} sleep latency time2 FozsTIt
Zote+E ULaste d&2 E¥eLt M2l Atol= AACH B 2-36A). UM sleep duration
time2 7HHZl F&2 FOoisZII SIS sk AEH2E Rz ZII6IRS(a’ 2-36B).

- 77l FEE2 & 50% 82| EGCGE ERoIEZE 7|& 25t=2% EGCG F0{A| ot 1 5281 &
Foigo| BIt5tH e, FEE AA Y T2 EGCGO oaf =8 T2 M8 HEAUS.

- AE ANE 2335 s 2=0i2| FE=0 JHHZ FES2 W 3T 2N "I sEE A2l rosmaric
acid?t EGCG2t ¢ sxoAM =M ZX 488 235

B
. A 100 ®
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8 2-36. Effect of catechin extract on sleep latency time (A) and total sleep time (B) in mice that
received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl (physiological saline)
group (normal control), Catechin extract: catechin extract (15 and 30 mg/kg). Values are presented
as the mean £ standard error of the mean (SEM) for each group, n=7. Asterisks indicate significant
differences: **p<0.01, ***p<0.001 as compared with the NOR group according to Tukey's test.
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-2y FE=1 2=0i2| FES(51) E= FHHZ FEE(5:1) =&Al 80 mg/kgmt 160 mg/kgs 22t
2 imeXZ} sleep duration timeoll Cist A|HX| 23E SRS (Y 2-37).
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sleep latency time2 Cii Zaste ZdEs EoLt Fo Xl xtol= o
- 2=oi2| F&=1te| 22HPE+RE) E£& 7HHZI F&=12te] E&=(PE+CE)E 80 mg/kgg Foiet &<

&y oh=(PE) H|WA| sleep duration time2 & 7

(PE+RE 2} PE+CE)Z 160 mg/kg F§0iA| &d F&EE H=(PE)FO

o2 ZItslE2(ad 2-37B).

- Ex0l2| FE20|L} FIHIZ! FE=2 & FE=20 152 Z5H0 160 mg/kg B+ FOA| & =&
= Chx A8 2t =M S €M 2 7t = AS.
A B
6 120 | s
£ ns ns = ‘
Elm T 1 T 1 5
P o 90 abc
£ 4 E be
= = {2}
5 5 &0
& ®
m 2 2 d
o 30
; : m
L. 3
w
0 : | 0
NOR PE+RE PE PE+CE PE+RE PE PE+CE NOR PE+RE PE PE+CE PE+RE PE PE+CE

80 maikg 160 maikg 80 markg 160 ma'kg

18 2-37. Effect of PE and PE mixture on sleep latency time (A) and total sleep time (B) in mice
that received a hypnotic dose of pentobarbital (42 mg/kg, i.p.). NOR: 0.9% NaCl (physiological
saline) group (normal control), PE: Single PE treatment group (80, 160 mg/kg). PE+RE: Mixture of
PE and RE (5:1) treatment group (80, 160 mg/kg). PE+CE: Mixture of PE and RE (5:1) treatment
group (80, 160 mg/kg). Values are presented as the mean + standard error of the mean (SEM) for
each group, n=7. Different letters indicate a significant difference of p<0.05 between the
experimental groups according to Tukey's test. The asterisk indicates a significant difference of
*p<0.05 between the PE group and the PE mixture group (PE+RE and PE+CE) according to Student's
t—test. PE: Polygonatum sibirium extract, RE: rosemary extract, CE: catechin extract.

A
A

M

HI

(5) s ME &Y (55&12S2) FE=2 +HSH 7|50 FFEd=Hol 2 2HE|H

]-flumazenil(Ro15-1788) & &t
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- Benzodiazepine +=&x ZetEHS (receptor binding assay)S st [3H
HFSolM = ZF A2t S 100 yLel cHixlm & =&(2f 0.32 mg SHEEE s E), 21 yLe| AN S

A9t 50 plLe 4E =2 AIE5I0, 50 mM triscitrate FE M2 & 2o 500 uLrt = ®oteh
- Aol At2st #Ho & 0.01 mg/mLolA 100 mg/mitx] 5 FZ2tez2 MY o0,

[3H]-flumazenil2| binding AMEM S EA s
ol d}

- FH &M =22l 1-monolinolein, 2-monolinolein, oleamidedl 2|8t receptor binding assay® =< 4l
=)

— 0

- 8d FZE(PSE)2 £FM benzodiazepine =& 2| antagonist®! [*H]-flumazenilel =& Zg
= o

ST EM2E 6.25~60.30%2 AM MdTE LIEHHAL20, ECs @2
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-uetM, 838 FEE2 U T Y FHAZ BT =M Zeo| Aol g3IF /2nd specific
antagonist& O|&%t pentobarbital S FH Ald, EEGE S8 FH F= EYN,
GABA,—benzodiazepine receptor binding assay& S35l GABAs—receptor antagonist@!l flumazenilof|

o5 =™ Z=Tlo| A =1, serotonin(5-HT;a) receptor antagonist®l p~-MPPIoll S|siA= =M =
Zlo| AM =X 2= WS =olsto] ZufMoz &Y FEE2 GABAergic HHIAHAUES &35

2718 2= HoR HHolE.

- GABAA-BDZ F=&x|oll tfst PSE, 22IME Z2|=0lE % 2ofo|=2o| Zg M2 ghatME|zt

E, [BH]-EF0MEE A5t SHSIFCHE 2-39).
- 2N =2ZE29°| GABA, 8 ZE M2 28+1.4%YCt M 2R Z FXME= 1-monolinolein T}
2-monolinolein ZtZt 50+£1.6% %! 38+0.9%2| Zst &M g LIEIYCH &d F&E9| £ Cl2 &4

monolinoleate 2t =UCHp<0.001). olHE Zut= ™ol 7= glyceryl monolinoleate2t

= (=]
oleamideZt GABA, &0l 2rtH o=z A5t &Fel =H FZ 52t HEsts &4 =22

Al Atetct,

i

(=2

=
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Extract ECso (mg/mL)
PSE 0.8152

[==]
=
T

2 8

Displacement (%) of
[*H] flumazenil binding
S
=

ﬁr’ 102 10% 10° 10" 102 10°
Concentration of PSE (mg/mL)

18! 2-38. Displacement of [*H]-flumazenil binding of Polygonatum sibiricum rhizome extract

through GABAA-BDZ receptor binding assay.
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8 2-39. Displacement of 3H flumazenil binding of PSE, glyceryl monolinoleate and oleamide
3).
p<0.001 compared with control by Student’s

through GABAA-BDZ receptor binding assay. Each data point is expressed as mean = SD (n=

** ok

Symbols indicate significant differences at ""p<0.01,

t—tests.
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Treatment | Metabolic Treatment time - Dose of test article Positive control
series activation recovery time (hrs) (ug/mL) and dose (ug/mL)

1 + 6-18 0, 1250, 2500, 5000 Bla]P (20)

2 - 6-18 0, 1250, 2500, 5000 4NQO (0,4)
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o



®
Bk

2
2>

ikl

2
>
oer

o|o|

MR FE 0| 2sto] WAl L HMA £= FAIZLEZ|F0l tiet ol 7 fFE L3 (FMA HE)RUdS

X E=Z sl Hotste AlEH.

AlE gk

AEHEE2 B TALE ol SiEsto Foigt. of 8 THO| =7 ICR oA (ZY 6 ol2])oll sMth=+(0),
Al"EE% 1250, 2500 % 5000 mg/kg/daye| &= 1 & 1 3, 9% 2 72t AF F0f 51US

BN FZES SMHUERCRZ sI¥ 0], LM =Zoll= 70 mg/kg2l Cyclophosphamide monohydrate
£ 2 3|Xt F0oiYol 1 3] SLF0 SIUS. =T FOIRFEH 2 24 A|ZF =0l 25 S 74, HEZ0A
STMEZE st 28 RUN MESAHES HIEIRS

Algdnt

adiol HIIE flstod JHA & 4000 7He| PCE (polychromatic erythrocyte, CIEAXMETF) S MNPCE
(micronucleated polychromatic erythrocyte, 2842 712 CtEMEME )| =& ASoh 2o, ZE AEHE
2 Fo{ZolA MNPCES| BlE+= SMUi==0 Hah SAHHMSZE Folot SIHE LIERNX| LU, STA

1)

Mol glelen], SMOf=2| Historical control data #¢| LHoll &Xiet. MZ=AM-2 PCE:RBC (red blood

cel, ME&T) H|ES &HE5H0{ HItSIUE. MY 500 7Hel & MEF25H MESHE dotet 21, ol

o
o
ro
I
rn
>
o
1]
1]
m
i
M
2
x
0jo
0x
=
A
F
2
E
:oé
om
X
Jo
20
|0
Hu
40
1o
_czt
[nn}
_}'Oj
Ir
Q
Q
[l

=
YMUEROIME EHet Mo NS AYS. OlMe] B, AYEN 552TS2 sERUS 2

) MALYSN (BHERXE L) AY

YA S (HiEfRE) Al” 2|o]

ZAEE AFINTF HAME = AlZI7EK] dAEe| etFlol AIHERS F0{510{ 2|2} vl EfXte| ol ofx|
= d&s Al
HE AE
Al
AEEEE Al =0 0, 625, 1250, 2500, 5000mg/kg/day2 Al & 6oflA 177X Foigt ot
Zi2 =Y soia|d MEAY. ils=of tisto] detEa MESHE, AZMHFE ME, BV|EY Y, 7
A4 2 MEN MES =ALE MEEXLe| MBS, EferEE, 2SolAS =AL
AEHAnt
UM X
1) AME=Zol ofst ¥&o| BEEX| 23
2) MEEY 2o, AEEZo| ojsh ek BEEX 23S
3) AEMFY Z23, AFHER oSt PEke HEEX 243
4) 7|5 21, A"HERo| ojsh PEe BEEX 2ZS
5) 2HA7 ADt, o|AAe ZHEEX| 22
s ER X}
1) MEN MY A AFSRo| ofst dake AR LS.
2) EfRtel 2ls 2 = AAL Z3f AEERO| ot dee REEX 25
3) ENAte] L RZZ| AAF Z3E 5000 mg/kg/day FoizollA 7t&M sEefjolato] YA =Z
tid| SAER oz |FolstH oL}, HEES 0|25 HiEf A} LY A|SHo|M BT BEE = BistZ2

Sdetyoz Rollet Hets old Hez EHHE.

_55_



Hl E}f X}

=1
5000 mg/kg/dayzZ

A20q, ofof wah A 2|

olo
s

RS

I

25

=3
—

ZHno—observed—adverse—effect level, NOAEL)

ol
<

2) E7|

Tl
0
ol
<

s

0l

Foigt A

| = 62ollM 197X

ol A
| e Y AR

ol 0, 500, 1000, 2000mg/kg/day =

-

Ef

=
S,

Ef Xte x|

Mz

k13
=]

SEREN

-

A
(=

i
!

1

HH E}f K}

3) EiAte| LHFE7| AAL 2ot

4) EfXte| LFZ7| HAL 2t

H EH At ehefol| o

of 2H

=
=2

=2
(=]

A

oln

=l

w_._
100

T

3
10l

el

FA

bk

I
—

2000 mg/kg/day2

25

=2
—

S =MZHno—observed—adverse—effect level, NOAEL)

_56_



=
10!

Kl
Hio
Tl
1o
o

=

=13
=

=2l A7 X|EME Polygonatine A

=
S

Zaz|

AlH =2

al
=

2, 7#olde|, 28)

K0 Tl

ol <
|

N

Ko
< o
A
o ofl
I+

70l
0f0

=13
=

(ZHHIZI, 2=0i2| F&=) F

Q3G ferulic acid&

0of0
__o__._._

PN
=
L

i

" E

4 o
%=taﬁ

o A
< H__l __Q“_
T4 R
o T

Lch

E

=35
S H

ool S4of| wat $=Fol It

HE Al ZHdsi, AR

o

(2) FEH AT LK

o
=l

A

NEHA|
(YYYY~YYYY)

=
VI
—_ >
5T
s
>
>
z
H [ ~|ml ==z~
3R R R R
B#H#H#H%
IR SR R T R
s
o
- R
2] 3
K & ES
il !
~ X0
. ur
THr _
= ujo %
o =
H =] =
K N i
) o +
0 %l 3.

mpact Factor(IF)],

s
o

X ZE: =&[olAAloto] Expanded(SCIE), HISCIE,

sH=h, =H),

i =
, AL

=2
ok
LS

Yy
e

t
2 71X

7l=XH
e, o
, X

2o 2x|7)

FZ20¥ §
E S A 1 |

m
20
ur

RUINN

CER
Hr

EA|

K

r

C
i)

il

Al
(YYYY~YYYY) | (YYYY~YYYY)

i
Fe} -

R
o0 o) of

o

AR
gSTT'__

E~

MIA

ER=I/EF77|2

20j A
(%)

I
S

E
|
2

A

L=

E

S
=]

E

(o]

100%0]0{ of

L=

ol

A=

s
=

£ siH

tX|(80g/m?)

HH A
(]

210mmx297mm{[(

_57_



_ — _ _ SCIE o{% SEHS
HS =g st=X|d | FX A =2 = 2l 7| 2t AR 7|0{&
Effects of
Green
Lettuce
Leaf Kyungae
Extract on Jo,
]leiﬁErbance Singeun
Antioxi t | Ki
I |Control in |Antioxidant Kim, 2021, ENCIPN MDPI SCIE 2021. 06 | 2076-3921
Oxidative S Ye_]ln Ahn 10, 970.
Stress-Indu and
ced Hyung
Invertebrate Joo Suh
and
Vertebrate
Models
Quercetin-3
-glucuronid -
e e EIEE
aTr
org Ad4,
-1 O
Al2o] | _ QFoj| &1 2022. < =
= = pad i =
SFZAIZ _ 5] Al g
2 | pentobarbit Li ;ME]HL Z0}s], 54. o= Li:;q HISCIE 2022. 12 | 0367-6293
Aath %E Rapey | 394599 K
‘_EE T ’
eeg i
AR5 kS
2
-2 (Poria
€0Cos),
492 (Lon
ganae
Arillus) 3 )
%) 31| (Perica ‘]i.;‘j 4%’
rpium Citri a3,
Reticulatae st Z o oF 175_1, 2023, = stAZ o |
3 Viride e 295, 52(1), ol oL H|SCIE 2023. 02 1226-3311
Gn9  |emeela| Sy | 0 oitets]
==5Do A= -
TE = gt IS
A1z T E
g fE
]
T
o] A
o 4
=7 84
O = ¥ A ss3(e Wi
Hs EEEE TEAT gE UA Tx =9
2022 KFN
International olgdl, AL -
1 . BN 2022. 10. 20 M= =y
Symposium and OHJ &I, MEF = =
Annual Meeting
071& 2% Y=
oz Ve Qo e |J]s ANE | EE WS 52 o8 o|E2ALS 9—1:’L_7HHEF7|:& 5 R utAl
O EIM 22
A HEIM T2 gy o I
O MHEXH (=X, YHHE)/5 5=
HS MUX (MEXHR, MHEYE)/steHE o SE/7|8 Hs SE/715 7| s e

[7IeX o]

_58_



oo I

Wl T

7loig

o]

Tl

ulo

ol
[
go | M

THr o]
Ulo =

ofl fof
K 3

rll
o

K

ol
o

K

[th 370 S5 JHs).

L Eh(E

E

goll J EAIR

o
T

g ofld

=13
=

o

700

7|Et

7|48

o]
Tl

KO

27}

of
b

-
ljo

ulr
wr
Klo
ol

Ko
R

<

HX|(80g/m?)

HH A
(=]

=

ol
T
Ul

ol

E|

ol

)

ofl
of
i

0fo

Klo
ol

of

Tl

Klo

od

210mmx297mm [ (

4o
Klo
ol

b

Z3

A

K0
s
g

@

Klo

od

of

=

O ®Mzta(2ZEgof, M8 5)

O a7l xH

o

s

[S)
IH
Klo
od

ko
TR

0 g

do=

of

s}

o]
KH
=]

!

)
Kk
H

I+
S
Klo

o4

TH

Klo
ol

o I E

of

Tl

L=

L

2 7|1

=13
=

b= At

=
1o

1l

7=
(L

vy
ar

o =IH|

(FDIS), =

=5

(DIS),

ot

KH
14

(CD), =Hi

(WD),

'I:I"
_59_

Z|(IEC), 3

=

2

SALM(TS), 7IEEDM(TR),

21 7(1S0), =HME2|7]&2

(18), 7
H
x}

A

b
=)

* 2, =
H|

* 3; =A

O AlA



_ _ _ _ Al.o-l_s_l. A °|_|£7|j'.1|' oI_IEOI
Hs AMEY | BAUMER | A A | dA Fa | olg ok | TULEE L 2808 S FE
— o o
14671
seiziy M opgery
Erm ma | 2022.02 | @msiEs 2[R so =
< e HAES | oz o
OE-Q-I' °c>)
O ZI& AA(0]H)
w | V& O [0 o ek & AN | 71 AA e =5
== | = =0T thab 7| sty ol (St QI grayou) Y% 6y
s % R, AE OB, 2R 05, $X F3, 76 S
S =
O Atz XA
M5 ot AP BRF o] Sxf IIEf A} EEl X A2 4F
O AtHE 8
&Y .
| s o _ ) o 7|%
we | UGN | Als e | RS | Adste | U8 [ ®HY [ B0 | 2 | gy oie | o
< (He) | (g |77 T T

* 1, 7|20|H Ee XP7|AA
* 2y AHE JHE,

4 J|E HE AM, AZE N J1E 2 M S
3, 2 £= 29|

oo =,

O oig A (F5)

oj S
At st 2 oA & Al ST
L (H ) =2l(=2])
SHA|
210mm X 297mm[ (24 AX|(80g/m?) = = X|(80g/m?)
(22% & 9%)
O Ahs AE R 29 =X 71 &3
S|
A3 A 27|7H4A)
Q0 AR
EVRIES H = d =
oAk oj &2 (M) =k 38 7 08 T
RYST— e £Fel (%) R 3d & 5d &
Hesg =4
- EX
s mHI|E, MES
=3st Bt 22 HE
LB E
Y 3d = 54 %=
Doi 43| =l o & (L =)
MM EDHHR) _
T=E

_60_



yyyy'd

yyyy'd

b A

3

At

2l
__Q_
0fo
1

of
nal

Tl
o0
KO
<l

K

ol

__o_l

oll

H
B-
E)

ol

o]

0fo
B

g

o
<H

O ZAA o

=l

ol
od

4
KO

FX|(80g/m?) E

=]

o
Klo
Kl

Bl
110

==
1o

O & X2CleXlx)

x|
<H

%|(80g/m?)

Kl
Ko

L.

HH A
=

210mmx297mm [ (

(22% = 10%)

by

o+
<

]
=l

| d1t]

=2

[At

ol

0
3l

HE/NE

HE

—

I+

#

ofl
@

700
Ki

10

==
1o

K0

[=(t

ld

mo
Tojll

TH

0fo

0i0
ol
"
K0

- 61



o oz ol " 5 T
o Clf . g
oo w__% ARk Mn. = o = W Klo
- - E = . o 00| R
o o Tl |7 > T B ko &
= o o |30 0 3 o o
__0._ __o._ u.
[¥)
W | ~ zm
3o |30 < 3
oﬂ@ T " Mo ot S
H ofl ofr 3 pa| 20 o
T 30 E ol H ]
| Al ) & <0
@mm ROl (R0 * T )
it o | klo g ul§ £
¢+ N £
o I | [ 20 m
~ _ LH|—(LH | — = oF o
T KO o "l A X
_ = B .__% KH K = il ol 20 c
Es iz or £ R
~ IF Kb M = | E .m_,: S
B o N L =
R 50 T K <0 S
T K =] — L by
= | sl il & _ 0 %
~ N = 3
= iy or i 5 <0
| - NEGY B H
= K T
& S il o
X oo rE SN T olo oo |
K0 I_“_ ﬂ..__._._ < il s Ir___._ =
.._Al = q - ol =~ kel
K = Fil — e 0
= = [z M ol N - Py
- - MH S 10
..Mo X L/ H Ol | oF
_ bl B 0 R 0 = |5 H
El | 3 Sl 3 X |E o
Iy .._A(|\ x0 o0 o0 | ol | % _ Rr
= e T =
3 K o | U o | = |® Sl =l
E B0 o 3 Z1¥ |5 § = n r+ |oo 0 = o |
M=._ - B0 OL KH % m OL Il | Klo T mﬂ Ao Ko
=" = Hl ° wE - -
K| I 4 N wl ) 5
= & T ~ i - < oK <0
—_— T _._.__n - @ of -1 =
of < = ok | o MurH_ m___m Iof 3 H Tl <0 n
3 W = pa <1 | o |= L 00 H | m__
s i
0
L] __J (] ﬁ (] (] (] (] L] —
i s

L=

E

=]

S

FEAUR
(YY.MM.DD)

EAAEE 29O

v Serd

AT -
S

. XF

=

Eél *
A

« AHd|
S
=

=l

— 62 —

= =0

=

of e el

Al
=

k=)

FX| 2

>

ksl

IH o &
(O/x)

)
M 427=H| 4

mEd
(2Ee
Al

o &

RNV
oY
H(

A

7|2
[=1e)
51—

O APAIM - |
=

?




_ ujo
- .
Th E
o+ =
Kl =~ =
- o
E_._o
_
o E
Ol
BT 10
K
o 2
iz ol
“_n“_nL. o
= |l
= A
B+ =
L Ul
pod| - -
= |H[wo| |ud| %
W%m z oﬂﬁ
Tlar | ~oX
ey E:S S
IE R e
k|03 |® 3
AR
ol ol X1 |8
am__._.__.u_. m._m_._._“_ = =
oS B
w5
m 1
<] &
S or
[z [ | K0 ol
XK |<| 3 ma
= ME s} <+
:.:.__u_.mA __A:_._ /M
Tr | & W% = ~I%
A = [
1= |Elg
- K- —
_Aﬂm_.__ow < | |=
| U0y o | HE|or |2
XmE<| = or |2
Yo m Ha| 5
%Wmmgmﬂﬁ
SI|H 5 <
il R
~N| < |o|ol
W | =
P i o P < S
Lul.A;LI.ALII
o[22 [ [ ol
mﬁﬁggﬁh?ﬁ
2E[F =<2 |0
K 0
W _N_r—m o_“_
<0

<ED 2> = =
7t &
F NS A AlSi X 33=A 48
St gl HH
st HE 40 oo

B ujo
H ™ Ko
i . e
3 1 of K0 :
: . o K H
. g oF M =
% S Wy | o
k ) 2 ol _UIE
s K U 2 :
3! = ﬂm o]
_ ¥ = - o
o 50,02 | [BE |8
4 K K i
oK K0 s Ho
o w o | ®|E o
mm ) . ol 1o ol
X = |eo o <l |5
- B
"l I o | %o i IM__ e
T . & < -
# = |03 W Lo ﬁ
& | < L IR H & :
0| = = ~ R <5 "
ol ~ of . -
ir | o RN g o o 5 70 :
wh | = | Ik H 0 @ i o .
| o | I S| o _A_.h m op oK ]
s | T|E EaE i LR |% |
_ Tl | % |z 28 |4E|q
| S M | <0 fr o :_ Elml
s ™ =l oW SEE
G il B ol R RE| &
= MOl o | w |+ w2 B o
- o |5 E s i 2 ol oK Ho
el I I L i : A= P t
W Mo T ofl | 3l NG ot O} o
o <O ol = - o RRL Q o ul | w0 _.z._
b N R B _ = L
e R T A o | A . 5 ||
4| ur Hlgd| M qo|™ W LR ’
w i o 5| o | o R(TIES 20 a5 | oF | M
€ o m .l_.Or.u " o Klo 0| T | =5 o i | — u
m_.E E__| Sl B _u._ oy = 20 =._.__| =) _n_l :_o N od o
it | ® = o K4 ~ < | K| o
- 0 ol o = @
- = 7l ok o_u a2 = ﬂl A (o= __AT
Sl mdo ) AECRE: :
—_ I N : : =
c " A m.m ~ | 5l Llo Als - o = w =X
W I e Wk | T | SolE|z
pﬁémumguug w | 3|3 |
= E wl | ® o R T o |
o | AT | T SERIRIE T .
e ol =|lw|swd L
AETHAL: oo W | R P g | P
8| | E AR AR LT )
T (RO HW | TR b i
T K |0l |0
. il - H Kio
| E | E S g g xs
2 R I I or |z | OF ik
M|+ RO | 0f | K H i K B o
Gl w22 NI
LENE BT
B3
I
" r
i ur
~

tX|(80g/m?)

HH A
oS

210mmx297mm[(

(22% & 12%)

_63_



HoS o
X0 o N
ol s |8 &
_ S DN
o o Ko ” 8 A
R xo " 2 g
_._.__ .A_._._ .I__Aur Mo m =
<] & I - Kl < o -
ko Kl ELR— k= < L = ol < o
ol Hi ~ od — ™ - KO W & L9
- e < < |.A_|_._._ N A __o.__u __OH_ %
o|gx Uo Ko o Ll o ) o_m 1o o o
- i g H .
= | o] <qr 0 0F oK o .m M_.o ol i od m__ﬁ I ® H
ke M0 Wiz o L T 1§ O ol R T
X0 MR | & nio ok ol o i © 0 | K N)
Ko | <0 M o9d = KH 2
| = ) ol Al N 2 mm%w_x_. &N <0
mmmnguﬁuﬁa,aﬂo% & mﬁ.quMTﬂmm RY
M_AIO%_IO«EM_M_4@ [ L > = N o
nn_waIu w o Ko Gmufﬁﬁ_gﬂol_A T
D g W R T R L & wrhe K|y, M e
= 0 — N IS 1] |
LS FEE . BEEEL @ |z
T X %aqHMm T o ~ |4
+Aomo+ﬂ__ooy = __oTzleaﬂm_E+z r
ﬁg&ﬂ%ﬂﬁ%y oo _“EDL_E_%@EL.M
x_ﬂa_ua;ouwﬂ wo ® %Ma_?%l_@m
O <k I r ol IN0 i RO 0 Bl K| U0 =1 ol TN
o |o AﬂaMwEﬁﬂJ wﬁ_mmm._mu_rox_on_x
ololo xu:mme_uanuéAoMO
O I oG 3 kI[KI H Ry
o 0 QH;I_E_x_w__#z.ﬁﬁ
. Ho Ko m ool
n 0 Wiy = o e
1o o | 3 B
A o 7% e R u ©
KE = A ok [TH = ol ! < or
_“_.__u ol Y K <r 1 — or _ X0
— N oo oK o Lok K= i <
_ A|_ o __A_l Y __A_._._._ UE _ n__._._ d _._.__|
| H <l rhu = l
R o s @@ |w|T N KE 2y e N ok I S <
U (B AL o LRI
o ] [ [ I — -
R oo m i iy i R
N .J.o = = o< % ok H_o wl F O Klo _ I
Klo KO pYg DE L i 0 ¢ MR = ™ Rl
Mo ® |4 0 | Al __aﬂmu: =My o :Er_(_o_n@
o G+ ® or|#lo o0 Heo s X0 N mt oo = U o o Cl
o <Ko © <0 Ko M ] .r_| uﬂ. A of T o o 2
olo Ko K 7l ol NR A o ol &
O { ok = Ko T ! X0 20 ol
o oF o < Wo & ORI
O Ko o ol 5
il
O

ulz

I

=2
S

ol (A}
(AbS) REl 24 U

e

Ct
=

1) =¥ o

5
__o_l

o

- =
= IhA| 2

s EaMof o

Fof ol & Al

°

=
=

to{ of

o

ez =X

M-
ujo

~
w_m
ilo
<0
<l
__o_l

5l

T
K

- o

b

IAMS of
0|2 JICE 7| o 2o
2ol A=

stod 2023 LHof|

Ll
i

8

—_

o

|
10

@o

HH

o .
U ol

Lo
ol
ol

b

2) AiA| &

- 64 -



Hols AWE

=

K o
=

AL & & X

=,
10

A ofl A

%

Ko
i Ho
T
o <
o o
LAl
o ™
W™
— Ho
o 7
< J
0 %
= D
™ _/o
K0 X
N
H o
3 [e)
[
of =
N it
R
ol r-y
P
o oF
=3 i
Ko
W
<
EA T
— o
U
u_m_.n 1
x
i =
)
Z0 . Tl
04 OD Y

x|(80g/m?)
(222 & 13%)

Rl
Ko

U

tX|(80g/m?) &

HH A
=S

210mmx297mm [(

71 =

ot

te Zofofl e

ool A

7 ek

?_

O

o4

5.

H | o o _ _
T | T N
M_/___ RO X Ny Ol Qo
K Sr By Y] .
~lE L w_mozwum___w SR
N I n
] 160 RN DN
R0 oF < AU
N N
I
REmy Q s .
1+ _../T T | S ~
%0 2
K gl
i
ol N o
>3 S
H_u M le M ®Q EZJ
%0
RO g1
= L )
Bamg | X SEE
Ko
X
70 I B 50
N~
To <0 W
2] Ho 0
~ g ™
:ﬂe HH :ﬂ___ G
<r ol
mlo :3 10— Esmemamﬂ NS
3 — o] U< m0
T HEIR0) | KTk =
= R R U0 ¢
= Ko  Hl Ko H{Td
Ko <F Ko =3k
go 50 .__o o, -
— N I T
3 TS
(% A0
il K| 5 4_._ _u_._”_ ~
Ko Klo e

ioll”

__2_._._

_65_



o

KO
od
halll

2027

2026

54 ofuf

2025

2024

2023

47kl AN

iTE
=}

1) Kb

Jl
o
0ofo
ol

_IL
0

b

o]

e

o K v
o L o H_l
s EL I
N 70 ~N =
< s - A
B oo < H mO_. <y
T i or &~
Hio T o
< o o ..
T =]
Z T o
S ~ oK o~ =
N ~ o
N o T AT H o
T " e o T o S
CUNE I~ of &
JJo mﬂ i - B
—_— r
N ﬁ oy o
N KoRe <~ W " H
T oHb 3K R R Hl RSB
R o
ro W
T %o
o B o
n
= - B
N
= B R0 oT
T
or %o io°
FURCY IRTL
B
= ol
i
of ®O
=<r 54y
e

=3
S o
S S
=)
o
©
e
g8
©w
e
g8
™
e
g8
o
S
07
o
o
®
. 20(<0
= -
of
. e
il _
w|Hw| Y === N IS
SISISISIZ of |7 |d K ! oF N
R|L2| R |2 |ir|ir|rir = o L
o o 3 v o
< r
Ko | Mo
[=] M .W_|
Moor
ol
<
<0
ol
)
<
o
70 <l
<
<0

tX|(80g/m?)

HH A
S

=

210mmx297mm [ (

_66_




(22Z = 14%)

=il

SHX| &

=
=

=

[=5|
o

o

b

=5
=

My ek =2l A

=

k=i

AT 7N A

)

Mo

A
gk Al

o

stof, 1%
24 alet
Lt

L
=

i

k<)

=5
7
7|3
o Al =&y

i
ar

TN ot

q

O:
el

ol et

sl
).

A=

[
S

o
bl
AN LA M Ao

A

TEHAIE M, of W& S
T

427l t o |

el
(=

A}

O:
Het

AP M o Edol w2t = 7t

7

?

q

O:

3]

AT o0 e bs o] =8 1t

T{RHE DA | =

AN LA 2 TH
7K Lt 2|

O:

2.
3.

1.

[z

L=

I

=

<l

L=

E

=]

<)

2 7™

b

S

9.

bt 2ok 7| of Ab

i
)

CH

=

ar
X|(80g/m?)

=
=4

cC =
[

48 AT ULl 7Is N

FX|(80g/m?)

A
S

=
HH A
=

0;‘ =18
L=

s

=

k=l

tod 21

°

q

210mmx297mm [ (

HIAl

=

=

I 27
==

Pl

4 A 2t of

PS

Mo
— 67 —

t ez =2

il

4

L=

E

=

<)

tod 21

°

b

prul
)

Soll

My




o

|S2nMolct,

S

st 7|70 god T LA

=

Al
Al

J|0

2. 0] A7

oln

7+

3. =7}

X|(80g/m?)

Pl
Kio

u

tX|(80g/m?) &

HH A
(]

210mmx297mm[(

_68_



	층층갈고리둥굴레를 이용한 수면건강기능식품 산업화 기술개발
	요약문
	목차
	1. 연구개발과제의 개요
	2. 연구개발과제의 수행 과정 및 수행 내용
	■ 농심 연구내용 (주관기관)
	(1) 분말 생산 품질 지표 개발 및 확보
	(2) 층층갈고리둥굴레 추출분말 생산공정 개발
	(3) 건강기능식품 제형 개발
	(4) 수면건강 식약처 개별인정 신청

	■ 고려대 연구내용 (협동기관)
	(1) 층층갈고리둥굴레 추출분말 지표성분 후보군 발굴 및 분석
	(2) 수면 건강기능식품 제품 출시를 위한 부원료 탐색 및 개발
	(3) 식용 식물에 함유된 수면 활성물질 apigenin, ferulic acid, epigallocatechin gallate(EGCG), rosmaric acid에 대한 수면증진활성
	(4) 농심 제공 황정(층층갈고리둥굴레) 추출물의 수면증진 활성과 로즈마리 추출물 첨가에 의한 수면 활성의 시너지 효과 측정
	(5) 농심 제공 황정(층층갈고리둥굴레) 추출물의 수면증진 기작과 추정활성물질에 의한 작용기전 분석

	■ 켐온 연구내용 (위탁기관)
	(1) 일반 독성시험
	(2) 생식발생독성 (배태자 발생) 시험


	3. 연구개발과제의 수행 결과 및 목표 달성 정도
	1) 연구수행 결과
	2) 목표 달성 수준

	4. 목표 미달 시 원인분석
	5. 연구개발성과의 관련 분야에 대한 기여 정도
	6. 연구개발성과의 관리 및 활용 계획


