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1.1 JER QIR
111 AR ONER

HAMZICB O T, IEMITERAREE L LU TMESIT BTV 5D, —RICIT AR
F&4 (BMI : Body Mass Index) = Body weight (kg) / Body height (m?){Z & ¥ AE 23]
EIND, 1980 D 2013 AT CTHF CIdEAE (BMI=25kg/m?) & it

(BMI1=30 kg/ m?) ORE-EFRIL, A TIE27.5%, RETIZ47.1%8ML T\ 5,
IR & R OFE 1980 42D 921 7 A7 5 2013 4RI i 21 fEAICHIIN L 7= (The
GBD 2013 Obesity Collaboration, 2014)

SeiEE L EE EETHEINIL TWL2 500, M K> TAZ =3 R D,
SeEETIE B O ARE & H OFNEG2 mE < | BEE LETIIZMORIE B &m0,
SeiE[E & 3R RE O Mo B O REBERIIFE TH 5, WiRE I KON OEE N
X, 1992 FF-7 6 2002 FOMICHE KR TH -T2 L IR X DA, KRR T3
2 10 AR THOE L TV 5,
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Figure 1-1 Age-standardized prevalence of obesity (BM1=30 kg / m?), 2013.
(A) age 20+ years, males, (B) age 20+ years, females, (C) age 2-19 years, males, (D) age
2-19 years, females, (The GBD 2013 collaboration, 2014).

1.1.2 B A

MR OEGE OFIG LD & HARDIERE X720, o ETIdZe Mo jE i
HEOEIEGREND, BARTIEBEMOIEHE DIF 5 132\, BA LR o e o H e
T2 oTRY | BAEENED T FEMETIL, BMIZ25 kg / m? Z B & LT
Do PRk 27 FOERAMERE - REREOERIC K D L IHE (BMI=Z25kg/ m?) @
FIG X B ME 29.5%, M 19.2%TH Y, Z O 10 FFRITHMEFEIT V., KT FEEIC

AL Tng (X 1-2),



Fio. FRBNCAHD & BIET 40 RO IR E OBIE N —Fm <. KT &S
OEGNE (K 1-3) (EA5E14,2015), AARTIE, TFEENLHEOL L = v |
HREH STV DR, Z2O—F TIEMEIZL L L bITaED 20-30%% DT
LERG . B OBE S U L 2T IR 52 0WiETH D,
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Figure 1-2 Age-standardized prevalence of obesity (BM1=25 kg / m?), age 20+ years,
male and female in Japan, 2015 (National Health and Nutrition Survey, 2015).
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Figure 1-3 Ratio of obesity (BMI1=25 kg / m?) age 20+ years, male and female in Japan,
2015 (National Health and Nutrition Survey, 2015).



1.2 JEROHE

ATENIC & RCE L7228, JEW ¥ 12 1% BMI (Body Mass Index, R 1 ~ AFa%0)
EHOOND, ZHITRE & HEOBMRD SR H S 125 IR 2 o i R aE ok
iR Cch D, HHIFEEBMI (kg/m?) = (KE (kg) +~ HE (m?) Tbh,

BMI O ERAET, AR EREAE (WHO) & BARIERM S & TRARD, Zhik
AARZETT 7 OEZED N~ 1L BMI ME < THHERFEORIELEREmO &0 D
WENRINTND72DTHS (WHO expert consultation, 2004) ,

WHO TiZ, BMI=Z25kg/ m?% KV &M, @BfKE (overweight) |, BMI=30 kg
I m?% [JE%G (obese) | & LTV, HARTIEIBMI=Z25 kg / m? Zfijifi & LT\ 5

(F# 1-1) (A AJEF2, 2000),

BMI (2 & % B D3 EIT S & EREDOHROHED T ERIENIEA 2 W3 A
BThHd LI ANBIEIHE S TLUE S, T ORI - NIEAERA & 51 L .
AMIZIEFEORIETH D b D EXFIT L TR 5720, BARIEMFS TiE7m
—F v —bE{ER L. KVIRERALERAEZHEHTES LT L TS (X 14),

Fo, RS IIERESENC L Tixie < BRI BRICER LioRiE) 248
L. SEETIEARV, —H, BEREAEIE TR ISR 2 LR 2 ke 2 & 0F
D0, FOEHRTRSNDGE T, EPHICBEEZLELS T 5% THhoD (H

ARBTG5, 2016),



Table 1-1 Determination of obesity (Japan Obesity Society, 2016).

BMI (kg / m?) HE WHO JL
<185 [ER NN Underweight
18.5=~<25 AR E Normal range
25=~<30 e (L L) Pre-obese
30=~<35 e (2 JE) Obese class 1
35=~<40 Y (3 FE) Obese class 1T
40= PE (4 ) Obese class III
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Figure 1-4 Diagnosis of obesity (Obesity Guidelines, 2016).



1.3 e DA DHE

B C & B IRBEIIRE 2 AR OB 227 3 ERT 5, Z ORI 2 ikiE LTk <
EARGIE & 72 ) | RIS E e B, IRIEIELIETE (EFEN ORE 7 & OJF
DACHIERE NI 3 RN BT 2 Z A T OIE) 134 o AU Uik 2aE S5 2
ARV A b S, mE, [FERFOEHI X7 2mb o Lnb A Y
RY 7 v Fa—ADRKERS, FHEAPHEICIL, 2 88ERE, A 2RV v 7
vy Ra—A EERE, B8 REE, OIEZE, M, RrE o, IR
ks X OVETEVERIEEDN S £405  (Flegal, K. M., etal., 2007), = Z CIXAPHEL L
TEL BT ONDHERF., mMEE, FERFE, AZRY v 7 Fu—oaLjE

i DPIFRICHON TR~ D,

<HERI (miLkE) >

b RAEBT T 0 7L o— R B ARSI T B D AT = & Tk
WX —BEEIND, IBHIZRDE, A A U OMBER FEEMETFLTA R Y
Y DRBEEPIEA DT IBIZH D B A AU AHEL, mA AU
MIAEEL 2%, LL, A VAV DR —EREBA D& LETZ—0ED, FHXTIC
BT DREL D (LEFZ—RE), MEOFMENSSICHELT (1A
U REUME) . mibEIC e D (BRI, 2013), A R Y & LE T E =S
Lich DB (Le 72 —FaLUH%RORT) bilbo T2 &, HigIZn XD
IRIRBERZ TEFALT D 72010, EHITA AU A HEFET 2 DNMILBEALEL S B D 3
BERIBISHIES D, LT X —fEGLMEORE DR AET DO, IEX LB
Mo, INF-a, £ > Z—a A4 %26, LYVARATFURED, A AV OEXHET

ToWE (VA bhAV) BHHLZENERFERTH D,



<RI SE >

LI BAR T, BREEREOSZVE - & MEEE N 0o 08, I TR
it 2 D i B 238N LTV, NIPPON DATA "Gl 1980 4E 725 2010 4F0 30
O [T R M 5 i O % 5-1%, T 11%52 6 27%, 2ot T 19%720° 5 26%
WZHML TV 5 (Z3EZ B, 2012), F 7= B 0O & L EFAE R I IR & 0 2~3
G LR DENRE SNTWD (EAEFMBE, 1990) . AEM AL S Sl EO KX, &
AR R TUE , BRI DI T, A A AR 57 E R S Tun s
<JEE S HE >

S O (R4S, Ak 23 ) 12K 5 L. BMI SN 51E L

MFD R 7T 8 (TG) DEITBINL, mEEVRZ NIV HEalb AT a—
L (HDL-C) IHMETT 52 LREnTEBY, —iTalL A7 o —/L (TC) &K
BREVRZ R Eal A7 a—)L (LDL-C) [3AHBAAMEV, B K 3 5 I5E
FLEIEILE TG MfE &K HDL-C MJiE CTod 5, ZAUIANIBIENIERE0A A Y ViR
Pt X 0 il DN U AR EASNEES L, YV REAZRET 2V RER Y S—
R EOBERERANET L, TG 22 aLV AEAORBNHLZ LItk D, 2
nickv, v b, Bk LDL, small dense LDL 7% & O @hikisi{b A& EZ M U RE
H2AHE L, B ESIRILENEE 30,
<ABZRY w7 Rr—L>

ABRY w7 Ra— AR OFEEL B 2 T e < TH NI 0%/ (N
BN FE=100cm?) A5 Z & ZRiHEE LT, ZOMICE , mifhE (228 b
fE=110mg/dL) . IREMRFHEE (5 TGE (=150mg/dL) 7> [/ F£7-i% /K HDL-
CfE (40mg/dL)}. fffEEfE (MGFEHImE (=130 mmHg) 72/ & 7= 13 ymaE i+

(=z85mmHg)} ®3HED S HL2HABU LA T L OEAZRY v K
—L & LTWD, NNV 23S /8T 2 & MR O BBl L7577 4 YA



N A DOEARENEE EVERITESA 2 ) G A G S 2 LIEENR
AFEE - S IAE - MESEZS SR L, DMERBERD, ZOZ NG, M
JEWE DFEREIZ L » THE L 2 ZHEHRA T 2 WIgIEN OIS & - T—RlciE s
O ENEELR->TL D,

14 b MIBITDIEEORH

B EENLIEEORA D IEI N 7V ETA K (TG THdH, OB AT
TG IIAE - Hxmia L, + fEE~AVELEREZZ T 5, +fHICA-7 TG
(TR LI XD FAER 2200 S Bk 5, ERICEEND U AA—BIE TG D 1
BEOINNET DAENIEEA UM L, 2- 8/ 77 U r—L EEIBRICT 5
(K 1-5), 53fif SAT-IRE Ry & BRHEE OIRG < B /W2 o B & i Tk
IWNEND INENSRINENT-F ) T 7 U v a—L & BRI/ NG bR
BTG IZARIIL, THRZ VB EBICRuI a2 BMT 5, ¥
BUATY VNEIZAD | E AR CTEHEE TRIRICBS W TEIRT 5, A% 3 ~4
MWTIiH TG A EFT20EFuIsuaro bFicksboTchsd (K1-6) (kg
T, 2011),

UN—BZEHETLHEF BB TO TG ORMVIAHLNHEIND, LIzNn-> T,
ENIZERD IAEN 20> T2 TG IXZ DO F £/ M. Kz LIESMZHEH S v b,
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Figure 1-5 Decomposition of TG.
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Figure 1-6 Metabolizing lipid (Kawabata T., 2011).
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1.5 BEREMEFIR A MIZ OV T

5 T B 2N EAE NI 722 o 72 [EIEL 1 2% 72V (The GBD 2013 Obesity
Collaboration, 2014) Z & 7226 I OBEEITIEFICH LW E B X D, e RE
4 (Rodgers, R. J., etal., 2012) <CHBHA T CRHERIEZIT S L0, JEHHE O
Mz TeDITHEIZR D5 T7H ThD,

2015 - 4 A 1 B2 68 A St Ron bl g (HEETT  HREMER R
FE) A bd CREDH AL 3 MEIC 2 o 7o, HEEERMIIRMOE = REEE F
THRMEZERLIZOOTH S (MENES,2011), T LV HEA UL E
HEFFOEMEZ L VEGIZFICANDS I ENRTEDL Lol

<FrEfRERER (hrk) >

FERE DHERFEHE (TSI D Z & ARHAIRILICE SN CRO B, (2L AT r—
IWOWINZINZ D] 72 EDORRDBFTFAI SN TNDE A, BRI TVDDLIRRERCLE
PEICOWTIZEREEZITV, B S EICHERTREENTFAIL TN,

< SREMERER M >

—HICRERREER Sy (EX I IXRTARE) PRRLBLRYE. O
# e MO OIZFIHTE DR, T TR FRMRIL fETR S LT R B & —E
DHEEREZDRSTHIVUE, B2 EE L THENED - R CHIEME 2 FR
THZEMWTED,

<HEREMEF AL AL >

HEFZOBELITBV T, BRI SV 7= B REE 2 s L= &b, IRGERTIC
LA L OWEREME OARILIC RIS~ 2 1F # e E DB EITREE~RTHonizb o, L
UL REERE R IR Y WERETRE QMBI OFFA 25217 72 b 0 TR

Uy,
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Figure 1-8 Classification of functional foods in Japan.

1.6 HURISTER & F5 > RIKFEM

BULERE bl S 20T 2 5 a8 PR A 2 Al O BEME B i O BERE R B I 3 R SR ke ke
NS LSAFET D, BIZIZR 12D L IR b DOBH D,

¥/ AZEFEENDF MY (BRAET 5,2013), BT F 2 ETekkAs (Ikeda, I et
al.2004) REERY 7=/ —/ (HHERS,2005) ZEHTeBEHELLEIE, VA
—BOEEREZHEST S Z L TIREOWINZINZ 5 Z LA TE B O TR0l
B]nn (M1-10), BT FRGHEARY 7= ) —/WFEUK TSNS, Mo
BMWT TR A RCThDH, 7 A U Iitak s X 78 (UCP) FEL - 15T
L HBGEADTUEZE ZF (I 2h5,2005), D A ZRBEERKORY 7=/
— LT, T Co b AR 2 2 & THBE TR L —ZH KI5 (Azuma, T,
etal, 2013), ZD K5I, HFUEHIEMZAT 2 R&MFMITLFIH SN T D03,
BN DS 5 BIAEIZ 3T R0 AR GUIBTE I 2 Fr oM REME R R & AL 235k
HHNTVD,
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Table 1-2 Food material with effect of anti-obesity.

Food material

Main mechanism
with effect of anti-obesity

Chitosan (Mushroom) Inhibition of lipase activity.

Polymerized polyphenol (Oolong tea) Inhibition of lipase activity.

Inhibition of lipase activity.
Catechin (Green tea)

Promoting  oxidation in liver.

Capsaicin (Chili pepper) Hyperthermia by UCP.

Polyphenol (Unripe apple) Promoting B oxidation in liver.

(») oH ﬂ?@ (8)

OH

Figure 1-10 Structure of food material with anti-obesity effect. (A) Epigallocatechin gallate

(EGCG), (B) Oolong tea polymerized polyphenol.
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17 WHEHR

DX RBURERE 2 B O TRIIIHREE 2 RO R IRNTH D B
ZToe RIREMBMOPIZIZHIRER 2RO 0N H 50, T XTI T
WRVN, £ ZCHUETHEN 249 28R & #E M OPRE % invitro ([ZBT DY N
—BIEVERLERBRIC L Al L7z, AFARERRRY > TINe A ) —=v 7 LIz
FER, IAATHEL LTl TS E AR T Ocimumcanum (UL F OC) (2
EIRVN—BHEEAN AR O, OC IIHERFIER L EIERIZH 523, U /S
—EAFIZOWTIEHE STV, AAFFETIE in vitro, in vivo DFEER % H]
WC, OC OHUImIER &y DORFEE B E Lz,
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FH2E MEHETTIR

2.1 A
NV ZVET7A4RETAMrY b, Zba—XCI-7T A F% v MIFGHET
¥ (K, BAR) 26 AF LT, VN—EFx > FSIIDS 77—~ 31 4
AT A4 VRS L VA LT, ~8) o b Y o A3 HID =2 RIS
(B, BA) XVEAL, 7H#EY —E SDS % SIGMAALDRICH, Co. L Y
ANF LT, IRIRERITD ¥ vBBERASHENOHA LT, 2 2E T —/L 75C13-OPN
3T H 747 27 RA&tE U, AA) KV AF LT,

2.2 EBREW)

FREMIT A AR Ao v — iRt (B, AA) ol A L7z 4 @80 ddY
~ A& W, v A XfHB=E (individual animal breeding system LP-80 CCFL-
6ARSS, NK system) TiRfE 24+=1°C, {2 50+10%. 12 W¢ROBAREE ] (B
8:00~20:00) & L. fFL/KIZHMEINE Liz, TEAEOEILT A MR 2 v 7 (H
ARRPE MRS, Mk, AA) ML, KITKEKE G X T2, AHFFETIE,
FORE R PRI CPRL 21 45 1 14 H) KRUBREEE 55 88 555
B ORI FE K OMRE I ONS R OB B3 2 ALt (CERk 18 424 /1 28 A) & iET
L. EBRE1To7,
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23 BT HONT
231 EARTF

b AR 73 (Ocimum canum, 3544 : Hoary basil, £ > K44 : Nai Tulasi) (LA F OC)
I%. Lamiaceae FHZE L, 777 7 U MIZAEL LTS, K60 cm?d & & F TH
FELEKRWICHBENRH S, AVEZOIT, LELCOFD 2F-> T35, O.canum D
ITHEFEIZ 13 O. basilicum & O.sanctum (44 : Holy Basil) 734 %, O.basilicum (%A
A — "ANUNVERETI, A KRR ST D, O.sanctum (X872 53
DNENTN, T2V ==X THEH STV D, —#IZ Ocimum J& DFEY) DFE
FEINVNVT—=REMTIN, A, HARTT Ixrv— XML BEBERE
DRET 7 2FIEESNTEY, TP —F L LTREATWD (5
—H 5, 2009),

OC OEEDO T 2 BUBEIRIE OIE#  (Nyarkoa, A. K., etal., 2002) <>, D% H
#l (Murugan, J. M., et al,, 2016) & L CHEH SN TV 5, IBEfE® O. sanctum (X
ATV DU UHEFEFERIN T v P OIRERMUEIENZ TS Lo WmER ST
V5% (Husain, I.,etal.,2015), L2>L. OC IFHRE O, UV AA—BICHb 5 HiE

IX72 Z LTV UY,

Figure 2-1 Picture of O.canum (left), O.sanctum (middle) and O. basilicum (right).
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3.2.2 FHRE

TAATHRI LT OC D&E (R L-X2RE, X, 10 @ZEmRTY Y
a— RS R L Y 2015 FIiE S,
<OC A%/ —nHlii# (OCMeOH) Dy >

OC ORI AR ZJ Y &0 10 f55ED MeOH %12 C 3 HRE=IR T L
oo ZRNVEWSITEE Lc b D& RHRT NAR L — & — CRJERZE U, BRASHTE LT,
OCMeOH &, FEBRIZHH T 5 £ T- 20°CIZIRE LTz,
<OC BUKHL ALY (OCHW) OFREE>

OC DAWRIMEMARZRY &0 10 FEOEBUKEINZ T2, ED%, 100°CHOA
F = X— % — (ISUZU Hot Air Sterilizer Azisai) T 1 BN L, W5 I8 LR iz
B L7=b D% OC BVt (OCHW) & Lo, EZefift itk (RLE-20611, 4
FRELZe Btk =i th) 12 C 48 e, MR 25°C CHURE LM L 7=, MR 2 25°CIC
ARE LTo B, i v XY 2T BRI B X X U ORRENI X D i
ELENLTHD (WA, 1980), OCHW (34 EAOMARIRTH Y . FEBRIHEHT
% ET-20°CITRE Lz, ZOREICLY, 1g DEFEH RN S 0.3g @ OCHW 73
Boiiz,
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2.4 1Sy ORE
241  Glc DHIE
Mgz~ B LT~ A 7 aF 2—7 2 AFL 5000 g, 1 57, 20°C, 3L
(Centrifuge MCD-2000 model, Hsiangtai) L. & 54172 1miE% 96 /X7 L — MMz 2L
To2well gt o7z, Fa—AT A MY a—ORAHRE 300 L AL L <L
37°C. 5 31 % =2~X— |k (ADVANTEC THS020DB Tokyo Seisakusho Kaisya, Ltd)

L7z A v FaX— M, BEHIZWIEHE 490 nm CTHIE L7,

a N )\
- 2L 300 L . - :
CahbraYtlon — D‘;a.rd —  Chromogenic » .QOQQQQQOOQQQ
curve /Stand liquid QO00Q0OCOO000
e )\ / N oToteletetetototototole
o )_ J\ () (- J
2PL 300}1L 08900'00 OOOOO
Sample — | Sample [T | Chromogenic > 000000000000
liquid
g 7 )
37°C. 5 min 590 nm

Figure 2-2 Glucose measurement method.

242 TG OHIE
MG 2~ %) VPR L7z~ A 7 v F 2 —7 |2 AdL 5000 g, 1 4¥. 20°C, &l
(Centrifuge MCD-2000 model, Hsiangtai) L. %5 #u72iifE% 96 /X7 L — T 2L
FTo2well 73 & o7z, TG 7 A T a—D%tajk% 300 uL At L <@L 37°C, 5
A ¥ 2~— | (ADVANTEC THS020DB Tokyo Seisakusho Kaisya, Ltd) L7z, -

VU a— NE L E B YEEE 590 nm THIE LT,
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e N A

- 2L 300 4L
Cahbratlon D\‘,’ . ~ 1 2 ) . 1 . r . s W n 9
- , ] Chr > AQOQOQQOQOQQ
curve /Standard ?;:;%emc -808088000008
o ] | , RReees32R8s
o " \ C . :
—_— = RoleloTelolelsloTe oTete!
’ 8000()800@00
o | _ome . 888888585838
Sample —— Sample [T | Chromogenic ' e cihathondies il =
liquid
N\ VRN
37°C. 5 min 590 nm

Figure 2-3 TG measurement method.

25 U X—BHEIGERER

U =P OIEMEFIZIE DS 7 7 —~ A F AT 4 AR ESHD Y R—FP F v
S &ALz, BEOMBYEIILITO LB L L,
<FE A JiR>

)5 R 20 mg |2 Buffer0.2mL, DW 1.8mL #{EA L., FOFIKRE L,
<SS LR i>

ORMEIEFR 2ml 23— F 2 —T1ZB L, 40mLICZA AT v 7 Liz,
<FLE >

Xy hOLOEZOEEMHLL,
< R—Bik>

7 A DIEY 75—+ 50mg & SDS10mg % 5mL F = — 712 AFL. DW % 5mL i
2 L<HEFRL, 3000 rpm T14y, 20°C Tl L, RIGZEBEH LT,

e (VX—EHY) FREAKFR Lml, BufferimL, 7 H#EY X—E D L1
mL, DW35mL, =27 77— 02mLZREG LIcbDE Lz, BERT 771

VR—F D[RO IZDW &Nz 7=,
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P25l EFEAHE (V—EH D, £720372 L) 65uL & L <EA L. 37°C

DAY HFaX—=F—=TL557T

2

AN

L7z, TOHBIERR 10 uL 2 L <|EE L 20 551 &~

F 2 ~_X— |k L7z (100 pL incubation mixture), £ > F 2N—3 3 U THREHIZK

SR IEHR A 160 pL RN L, & <URFN L7z, WL 2 & 405 nm CTHIlE L7z,

Blank

Contro

Sample

)
160 uL

Stop
solution

____
\

160 uL

Stop
solution

\___/
N

160 uL

4 N ™\ 4 )
65 1L
; 10 1L
- p.} (}‘hrf)mo.gemc Substrate
B llquic};;;t:out solution
. J J - J
( N/ N 4 N\
65 1L
25uL Chromogenic . Lo
DW liquid with Substrate
| qu_.uilpa‘s‘; solution
\ J J o _/
4 N/ N\ 4 )
65 UL
25l . 10 1L
Sample Cﬁror.r:iog ?tr}lllc Substrate
K}_l.lilpa:; solution
. VAN J ~——
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wnm e R (1% OCHW) @ 4 fF (LR 8 L, EMIEH) ([ChF L, ThT
NOfRE E 5 2 7=, SEHERIZER S (Miyata, M., 2010) 2&E12, £ 2-1 DK T
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Table 2-1 Formulation of experimental diets for high fat diet long term feeding test 1.

ND(AIN-93M) HFD 3% OCHW 1% OCHW
p-cornstarch 465.692 105.692 105.692 105.692
a-cornstarch 155 155 155 155
Milk casein 140 140 140 140
Sucrose 100 100 100 100
Lard 0 360 360 360
Soybean oil 40 40 40 40
Cellulose 50 50 20 40
Mineral Mix* 35 35 35 35
Vitamin Mix** 10 10 10 10
L-Cystine 1.8 1.8 1.8 1.8
Choline 2.5 2.5 2.5 2.5
tert-Butylhydroquinone 0.008 0.008 0.008 0.008
Sample 0 0 30g 10g
OCHW OCHW
energy (kcal) 3861 5672 5672 5672

Values in the table represent g / 1000 g of diet.

*AIN-93M, **AIN-93(Choline free)



2.6.1 ik AR E R E

Folch {EIZ K- THEE Z A L7z, ATlEA# 0.1 g IV &V 2 5 EOAF N
KEMZ, REYDFA P —THEELTZ, B, 5000 g. 1 4. 25°C Tz

(Centrifuge MCD-2000 model, Hsiangtai) L. &% 13mm d#a UfF & R ERE 1<
ATz, FREITAREAEAKEMABEREY A Y —Chik L7z, FTEz47T13
mm D3 UAF & ABRE 12 A AL, Foleh T84 (CHCl3 : MeOH = 2 : 1) Z N i L
L. TREZAAL TSz, ZO8EZ 2V IR LTz, £DK, ERHTA
AR EATHEME L2, DMSO % 1ml Mz, B&EEESHE (ULTRASONIC

CLEANER VS-150) T&NMNL TG v FTHIE L7,

2.6.2 FEPIEENE

Folch iEIC K> TIEEZHHH L7z, v~V AOE LI E, £OFEAK) 01 g
WLy 2 GEROEBEBEKEZMZ SN, TORKRED T A F—TCTHiL
7o R & [FERIC, Folch ¥£1Z & 0 fili U7 IBE % #2/%4% DMSO % 1mL Nz T

TG %~ FCHIE L7,

2.7 mElENiERIRGERAER (FFH5ER)

4 W ORENE ddY ~ 7 2% HA SLC MRSt SEAZ, MR X hy 7 (H
AERPEE TEMRAS) CLEMTPHETZ Lz, £O%, KEOFEEH 2., &
HER (ND)., mfE &R (HFD), OC ZUKH A EINEE (OCHW) (2 (1 #f
10 V., fERBIETE) 700 . ZNENORE % 5% 7=, AR AL X SC(Miyata, M., 2010)
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EBBIT, K 2-2OMATHK L, BAEHAE G (RLE-206 I, 2 FnE 22 £ fir ik
Nath) 12T 48 R[] (MINEEE 25°C) RS Rz L7z,

BEE, PUkE, RENE, BREOCBIZILHE 3 BlfT-7-, 60 B HICfEH]
%, KlgaeE R, MR/ 7 A —2 — P - PRI 21T 5 70, Khfes 13K

RER THAER, -80°CTHRE Lz, I, MHIRFICHRIIITO R -7,
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Table 2-2 Formulation of experimental diets for high fat diet long term feeding test 2.

ND(AIN-93G) HFD OCHW
p-cornstarch 465.692 105.692 105.692
a-cornstarch 155 155 155
Milk casein 140 140 140
Sucrose 100 100 100
Lard 0 360 360
Soybean oil 40 40 40
Cellulose 50 50 20
Mineral Mix* 35 35 35
Vitamin Mix** 10 10 10
L-Cystine 1.8 1.8 1.8
Choline 2.5 2.5 2.5
tert-Butylhydroquinone 0.008 0.008 0.008
30g
Sample 0 0
OCHW
energy (kcal) 3861 5672 5672

Values in the table represent g / 1000 g of diet.

*AIN-93M, **AIN-93(Choline free)
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K, BT L0 A4 X, WS, 1volume B34 Z & IE0# L7,

2.8.2 WEILBA~T KL (NMR)

<H iR 2227 F v (*HNMR) >
NMR (600 MHz, Bruker) ZffH L CHlE L. LLF OB TRl L7z,
"H NMR (RI7E B 5, IE i)
b3 7 MEITREEIEOEE 70 koo 7))L & NEREE%E CD,HOD (3.31
ppm). & LT ppm Ciod L7,
<BC BRI 227 kL (BC NMR) >
NMR (150 MHz, Bruker) Z{#HH L CHIE L. L FOEXTRiHE L7,
1C NMR (& JE e K, 1 i)
b5y 7 MEXRERBED > 7 F v 2 NEEHE3CD30D (49.0 ppm) & L C ppm
Tk L7z, ZEEIL. HMCQ 227 L L W IRE L=,
< ZRTTEERE RIS A7 R L >
NMR (600 MHz, Bruker) % L CHIE L. ML FOSMETHIE L,
(1) COSY : T —H A > Mk (1024 X 256)F7-1% (512 X 256)
(2) HMQC : 7 — X R A MK (1024 X 128)F 7=1% (512 X 128)
LJen =140 Hz
(3) HMBC : 7 —# "1 > M (1024 X 128)F7=1% (512 X 128)

23)cy =8 Hz
26



2.9 HrEHLE
BB T EE AR HE R 22 R LTc, AREZEMEIL Tukey-Kramer 1 7E, Dunnett
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OCMeOH & OCHW [T EH 6 bik~HEaD 6 H 0 (1K 3-2), FHllT 5008
FE@OS nm)IZKI L CLEI =D, A7 T 07 %55 L=t O TRl L7,
OCMeOH D77 7 TRAMMIMENZAL L TWAIIRH L3, ZHuxtar7 77 %
ZLBINWEZ LIV AL D TH D, BT 2 W TRD7T-2Z D 25
DI D ICso 1 (50%PHE=R) X, OCHW TiX 0.15 mg / mL . OCMeOH Tix
016 mg/mL TH o7z,

OCMeOH 2% U /N—FFHEEMNH D &5 27208, SRR EEIZTR < bk
SNTEYARDOIEEL Y IR TSIV TW D ATREMENFmW EE X BT,
— 5T OCHW TIEZEIZ K 55BN D7 BRI AN—EBHEEHEEZHFT D5 &
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Figure 3-1 Lipase inhibitory activity test (n = 3).

Figure 3-2 Lipase inhibitory activity test.

Left OCMeOH / color blank, Right OCHW / color blank.
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OC DAEENTOMEM 2R T 272010, ¥~ U A2 pARERSEZ L&D
HBLE T,

4B ORENE ddY ~ 7 A &A%, MR 2 b7 CTL1LEMPHEELY Lz, £
D%, EEaEE (ND). @SN REE (HFD). 3% OCHW IRNE SN &&E (3%
OCHW) . 1% OCHW WInEiE &/ (1% OCHW) @ 4 B (1 B 8 UL, f& il fd
BH) CHET L. TN OMEE 52 72, BEE, fokE, REE, ek
REOBIEITIE 2 FlfT o7z, 62 HRIZ~ U A Z2fifflte, SlEds B, Mmig 7 A
— & — P - EPIRE A2 RE LA R A LU ISR,

AR T OE e (X 3-3), #lokE (X 3-4) & HICEDRFRTHOAERE
TR N o T, BEREOFEEREHERBICHE W T 35 1Rk L H0, ND
FE L 3% OCHW #¥728 HFD 12Xt L TR EREN AL (p<0.01), ZDZ &
5. 3% OCHW (ZIZAREH IS RN 5 2D &5 2 7=,

Fro, K361 RLIEBY, JHEES /100 g AREIZIHBVTIX HFD #EI2xf
LTEDHEOABRENARLNR oI, KBS OO KE B —FE
WDIEND FETH - 7223, BN & R ERAER T HFD #EICB W TN L 72
HRECHIBEELZHI LD . HEELE LTND LD/hSL<RoTWNLDTHY
FERRETRNEFZZ BN D (WIFER T, 2011, Miyata, M., etal., 2010) , &
B IIA B R AT R b e o (K 3-7),

FEEJE ORI ERE (M 3-8) & ElEHOEMMkER (X 3-9) (X[F
CHmZR L TEY ., 3% OCHW FETIIAEREITZA ORI >72b DD, HFD
BRI L BN EE B3 3 D 3 2 b v, U 2 S—B OTE A2 Il 4
5 & CHREDER AL S5 2 L2k | RERNHIZN R EIAHGE =
BMERN RO E B X BILD, M RXTA—F—L L THIEL] Glc & TG
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Figure 3-3 Cumulative food intake in high fat diet feeding test.
ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW

is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%

OCHW, 1% OCHW: n = 7).

There is no significant difference among the groups (p < 0.05, Tukey’s test).
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Figure 3-4 Cumulative water consumption.
ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n = 7).

There is no significant difference among the groups (p < 0.05, Tukey’s test).
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Figure 3-5 Changes body weight.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n = 7).

Different superscript letters indicate significant difference among the groups (p < 0.05:

*, p <0.01:** vs HFD, Dunnett's test).

34



(€]
l

AN
T

ab
ab b

N w
T T

=
T

Weight of liver (g / 100g body weight)

o

HFD 3% OCHW 1% OCHW

Figure 3-6 Weight of liver / 100g body weight.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n = 7).

Different superscript letters indicate significant difference among the dietary groups (p <

0.05, Tukey’s test).
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Figure 3-7 Weight of kidney / 100g body weight.
ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n=7).

There is no significant difference among the dietary groups (p < 0.05, Tukey’s test).
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Figure 3-8 Weight of fat tissue around testes / 100g body weight.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n = 7).

Different superscript letters indicate significant difference among the groups (p < 0.05,

Tukey’s test).
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Figure 3-9 Weight of fat tissue around perirenal.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%

OCHW, 1% OCHW: n = 7).

There is no significant difference among the groups (p <0.05, Tukey’s test).
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Figure 3-10 Glucose in plasma.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%

OCHW, 1% OCHW: n = 7).

There is no significant difference among the groups (p <0.05, Tukey’s test).
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Figure 3-11 TG in plasma.

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n=7).

Different superscript letters indicate significant difference among the groups (p < 0.05,

Tukey’s test).
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Figure 3-12 TG in 1 g liver.
ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n = 7).

There is no significant difference among the groups (p < 0.05 , Tukey’s test).
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Figure 3-13 TG in 1 g feces.
ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW

is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%

OCHW, 1% OCHW: n = 7).

Different superscript letters indicate significant difference among the groups (p < 0.05:
1%, p < 0.01: 3% vs ND, Tukey’s test).
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Table 3-1 Body weight (g) and organs weight(g / 100 g).

ND HFD 3% OCHW 1% OCHW

Body weight before sacrificing (g)  40.8%3.1**  525%+4.6 445433 ## 52.8+3.5

Liver (g/ 100 g body weight) 40+04a 3.6+0.2ab 35%03ab 3.4%+0.27b

Kidney(g/ 100 g body weight) 15+0.3 1.3+0.2 1.6+0.1 1.3+0.2

Fat tissue around testes
(g9/ 100 g body weight)

27x10a 47x11Db 3.7x13ab 45%+10b

Fat tissue around perirenal

) 0.20%0.10 0.35+0.08 0.27%0.11 0.35+0.09
(9/ 100 g body weight)
Glc in blood serum (mg/ dL) 404.9+772  3746+23.1 397.8+464 411.7+85.5
TG in blood serum (mg/ dL) 310.8+584a 207+31.0b 231.3*46.0ab 251.4%+535ab
TG in liver (mg/ g) 19.1+4.1 20.4+5.3 21.6+4.9 21.3+4.3
TG in feces (mg/ g) 3.6+09a 09+29ab 152%7.1b 11.7£4.7b

ND is Normal Diet. HFD is High fat diet. 3% OCHW is 3% OCHW + HFD. 1% OCHW
is 1% OCHW + HFD. Values are means + S.D for each group (ND, HFD: n = 6, 3%
OCHW, 1% OCHW: n=7).

(p < 0.01: **, ##, Dunnett’s test vs HFD, ?p<0.05, Tukey’s test)
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3.3 GV EEMGHE (BHER) OFfR - BE
OC DAEMRHNTOIER O BBMEZ MRS 572012, 7 TR TR 4 %=
L7z,

4 AR OHENE ddY ~ 7 AZWEAR%L, MR A kv 7 T LHEB PHEAEZ L=, £
DHAREDFE 2Rz, HEEFEND), migARE(HFD), OC ZukHLH MR
JINEE(OCHW)IZ (-8 10 DT, ERIEE) 0. TN ENOHE 5 % 70, BifE, &
KEL, REHE, IREOBIZRITHE 3 [EfT -7z, 60 A BIC@EI%, SlHasE
B MK ST A—2— il FPIEE ZHE LA REe LU TIOR Lz, &Sldds
(TR TR, -80°C TR LT,

60 H HIZHWTIREIZIND L HFD #f (p<0.01), OCHW #£ & HFD #f (p<
0.05) DI THERENA LN, 20O L LIEEMIIMFINEN ST &
B x5, SRIOEaERICBONTIE, CORICOLARERETIR O o7 (¥
3-17~3-20), x7z. M9 Glc (X 3-21), M TG (X 3-22). At TG & (X 3-
23) ICHAERETR ORI -Tz, FHO TG BIFATE & FERIC, HFD FEC
%L C OCHW BEiX#EF o TG &AM 23 H 0 | HHMERTNTZ B 2 bl

(X1 3-24), Z4 5 OFBLIEROFEFIC L - T, OCHW DOHUARTH I F A FRELME A
boHErESNT, £, TRHRAEMITR 32T ELHTRLT,
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Figure 3-14 Cumulative water consumption.

ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are

means * S.D for each group (ND, OCHW: n =8, HFD: n=7).

There is no significant difference among the groups (p < 0.05, vs HFD, Dunnett's test).
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Figure 3-15 Cumulative food intake.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means + S.D for each group (ND, OCHW: n = 8, HFD: n = 7) There is no significant

difference among the dietary groups (p < 0.05, vs HFD, Dunnett's test).

46



60

al
o

IS
o

Body weight (g)

w
o

20 | | | | | J
0 10 20 30 40 50 60

Feeding period (day)

Figure 3-16 Change of average body weight.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n=8, HFD: n=7)
Different superscript letters indicate significant difference among the dietary groups (p <

0.05: *, #, p < 0.01:** vs HFD, Dunnett's test).
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Figure 3-17 Weight of liver / 100 g body weight.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n=8, HFD: n=7)
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-18 Weight of kidney / 100 g body weight.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-19 Weight of fat tissue around testes / 100 g body weight.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-20 Weight of fat tissue around perirenal / 100 g body weight.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-21 Glucose in plasma.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-22 TG in plasma.
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means + S.D for each group (ND, OCHW: n =8, HFD: n =7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-23 TG in 1 g liver (mg / g).
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).
There is no significant difference among the dietary groups (p < 0.05, vs HFD, Dunnett's

test).
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Figure 3-24 TG in 1 g feces (mg / g).
ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are
means * S.D for each group (ND, OCHW: n =8, HFD: n=7).

Different superscript letters indicate significant difference among the dietary groups.
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Table 3-2 Body weight (g) and organs weight (g / 100 g).

ND HFD OCHW

Body weight before sacrificing (g) 54.1x4.6 ** 63.3+4.9 57.3x52#
Liver (g/ 100 g body weight) 3.6x04 3.6x04 3.6x04
Kidney(g/ 100 g body weight) 1.2%+0.2 1.2%+0.2 1.2+0.2
Fat tissue around testes

4717 49+1.8 49+1.7
(9/ 100 g body weight)
Fat tissue around perirenal

0.14%0.04 0.13%0.04 0.13+0.04
(9/ 100 g body weight)
Glc in blood serum (mg/ dL) 21662.0 267.3*x58.5 260.8+£53.3
TG in blood serum (mg/ dL) 147.8+42.7a 82%x304b 109.1+25.4 ab
TG in liver (mg/ g) 27.41x2.8 26.8+34 26.4%6.0
TG in feces (mg/ g) 37xl1l1la 26.3x14.0b 39.0%x304b

ND is Normal Diet. HFD is High fat diet. OCHW is 3% OCHW + HFD. Values are

means + S.D for each group (ND, OCHW: n =8, HFD: n =7).

(p <0.05: #, p<0.01: **, Dunnett’s test vs HFD, ? p<0.05 Tukey’s test)
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3.4 il L OREIEMENT ORER - BE

invivo ® U R—BIEHEAERBRICB W T =B ORENA LIV OCHW
DOILEWE 2/ ET DT DI E2IT- T2,

F9°, OCHWO0.7513g % ODS /1 7 A2 THy#fE L 7= (X 3-25), ODS 17 & (¢ -
35mm, £ :135mm, ODS & : 15.00g) (Z DW % 3volume, 100% MeOH % 3
volume 2t L. I &7 (Lvolume=30mL), &7 77 3 a > DOREIREF
3-3 TR Lz, M UToiRiR 2 im DR Wb CREB S W7ot U X —BBRETE
PERRBR AT o 72,

AT Lrux b (FAEFY—/V) THLNZ Frl~Fré ® V S—EBHEEEZ
A L7252, Frl & Frb NBUVEMA /R L7 2 &0 D, ZHILHESICILEDE
WEENDLEZZ BN (X 3-26), LovL Fr5 OfEMEIX, OCMeOH 7% F¥Afi L
To b & LFABRIC Fr5 OWIKOEANIRT E LT OICPOLENZE L, AT BiE
RS BINT=EEZ b, Lo TU NR—EHEHREOARKIZEIC Frl ITF
FNTWDHEEZ, ZOBEGOGHEEEDT-, £z, FrlidKEHO 1FB D7
T77arThiLIENL, VAN—PHEHEEWEIIMEOSVIME TH D &
Hr < iz,

WIZ Frl @ NMR ZJIE LT, ¥ 3-27 O X 5 2 mn3 G oiniz, O
TIHRAYTH W WEORKEICIZIES 2V, 71 b Tlk 3~4 ppm, 7—R
> TCl% 60~80ppm (T FE 2 o 7 F LBl S 172, HMQC (1% 3-28) <° COSY,
HMBC 72 & ® 2D BT h o & W—R L OMBEZRIZEZ A, K329 DL
D IRERIREEN AL, T XY, FrliZE END ERDITHESC7 Y e —
NI EDOR I F— VRS FIEMTH L EHEE ST, EEREICA Y TH

(Fujikawa, S. et al., 2007) °H T 7 L7 Ut —/b (FHALEK, 2010, mEER,

2014) ([ZIZ Y R—FBOHEERANRSH D EHESNTWD Z Enb | FHEo(bEY
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THDLAREMNEZ 2 bND, HYOBKIHY N HH LN D Y S—BHERE
W% B 2 T-W, DT % (Ikeda, I, et al., 2004) BFEABEARY 7=/
— /L (FHIER5,2005) EDRY 7 = ) — VEEBEL Tz, L L, BCNMR
DFERNBIZANAR = (>C=0) 7 =/ —/L (Ar-OH) [TH 672805
oo ZOZEMNS, OCHW 28 EN D U S—BIEMEEWEIZRY 7= ) —)L
TlE7Zeu &l S iz,
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OCHW
100%

COSMOSIL 75C18-OPN
(DW:MeOH=1:0—-0:1)

Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6

46.2% 22.8% 1.9% 7.3% 9.6% 0.7%
Figure 3-25 Separation scheme of OCHW.
Table 3-3 Portion of solution and recovery rate.
Solvent Dry weight (g) Recovery rate (%)

Fr.1 DW 0.3470 46.2

Fr.2 DW 0.1716 22.8

Fr.3 DW 0.0143 1.9

Fr.4 100% MeOH 0.0548 7.3

Fr.5 100% MeOH 0.0722 9.6

Fr.6 100% MeOH 0.0051 0.7
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Sample a.qg. in incubation mixture (uL/ 100 pL)

Figure 3-26 Lipase activity inhibitory test after subtracting color blank (n = 2).

60



|

0
111l

(1]

0

{0

£l

¥l

[R1]

HIAIN O¢r (9) "JIAN H; (W)

"T44 JO HIAIN JO ynsay /g-¢ ainbi4

[ruacdd] o o5 00T osT [oln ]
dnoib HO-IV ON dnoib 0=D ON
SR = Rl = = = d Mg
HaOB "HBS T = s
BO9LTE = IS
............. HO-HO-
{DELT) TA 4 ‘
(0°Q ‘ZH 0ST) JINN O
REDALE = S0ud TN €1
oads = RWNEHLSKI AmV
ELELT = 11711
QLSsERS LTEaE = v
T el &Ly
Ll T ? s or
R Y T
TEZ"GTRAZT = Mg
EC Tano = A5
QESSO = IS
{HT} T C
R (0°A ‘ZHN 009) AN H
Ax@ds = WNELSHIT 1 A(V
BLIELT = ATl
STAZ@7ATAE = diwa

B LTy

61



w

el 1s or

‘wnJ3ads DONH YN Az 8z2-€ ainbi

(wdd] 74 vﬂm q_m q_m 0 Ty

e

os

0005 = d'Ms
B26'0ST = 45
bzer = IS -

SZL

(1) 14 9

¢
9L'eppe = 07 a@ e -
¢2089%= 15 @
bor = IS

0L

1°0 2" %0 0 ¢ 1

sS9

(HT) 24,

1bdbabwy = 9oy Nd
12905 = WMLSNT
OETT = Il
91/20/L107 = 31¥0

CIEED)

g RO E T

3] 22 oL 5T T» oy 131 133

[wdd] 13

m.t' ]ll

62



2 OH

Om

®) HO OH

n
HDO =

(®)

a— 0. 0 O—m
HO m m OH

Figure 3-29 Expected partial structural formula.
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B MBS O R b CIRAI 2 RIREIC /e » TW A Z & B E 2 AHFZE
TIIR AR D B HUEERH 2 K> KRR el sy 2 R ER L7, & OfE R, Ocimum
canum (OC) W"EHTHAHZ L2 RH LT,

OC DEVKH MY (OCHW) XV R—BiEMELERERIZB VT, U —1%
PEHELEZZ NG U ARN—BDFICLLTEmIEAND D B 2T, D
B OEENERHGEARICISW T, miE &R (HFD) & 3%OCHW s fiE
JHEHE (3% OCHW) IR E A E A2 20 A b AVRER MK R 2= L, B
i RS RVTRNES PH O AR IAARE. H5 5 DH O i kA% T 3% OCHW I3
MMEMIZH o7, L L, O TG & lEf o TG &ITIXFEL 5 X e h
ST &S| ifds DIEN S E @D 0o Tc, FEMICRD & A R
U AARBWEME K T2, T Gle B3 @< 72 D & B X Teh MHBIL A BV o
Teo £, UN—BZHET L BT O TG IZH L - WIN SN TIZHEIZE S -
THIMZHEH S D, PO TG ZMIE L7, OCHW X HFD #E & b2 &3
IMERA R STz, ZAud++ BT N—ERHESNZ LI LD RIS
7R o 72 TG NHITIR S0 RS ~PEH Sav RERIN OIS D72 43 5 7272
WIEEFEx T,

R R R A AR (FFEL3EER) (CR W T b mlE & (HFD) & 3%0CHW
AR (3% OCHW) (R EISA 70 22705 0 b AUV E I I 200 2R 2 7
Lz, LU, SNSRI CIIAERBLR B bR o T, PO TG IZ

BWTIE, HFD &£ & OCHW BEORIICHEERZITR oo 7253, OCHW #£f
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DTG BENPETH o722 £, OCHW BEDIE D AP O TG HEHHE I )
WD LR SNz, ZOZ b, VA—EHELZEMTIDLLEOTHY, OC
D~ AZBT HERBHERINTZ LB X7,
1EIE & 2B HORBRERZ R L7256 2 BIHAE TV K O IZH D0,
Z AT OCHW Z % AE M iR E L 72 Z & BRI O ATREM DS & 5, i)
DLEVEIZ DWW T ORFT b LETZ L Bbh b,

OCHW DAFEIZIW T, Frl OKED 1 &ER) 2 U N—BiEEREFER A LT
ZEh, OCHW IZEEND UV AR—COMEWEIIMIEDOE NSO TH D L ¥
Wil7-, £72. NMR OREFREREIVARY 7=/ —VHICEL Ab LD LR =
NERT = )= NVERB LNV D, R 7z /) —ARNEEATHRN
EBERT, DFENTEAT T2 2 A, AU A—IUbLEaMNEEND Z LB HEE S
Nl ZOFERSEZ Y Er—A0R Y A= ThHY, OCHW |27 £ 5[
TEHEEIL IO Loy T 5 AlRetE & 2 bz,

AT &> T, OCHW DOHUEAEM A O T 5 Z LR TS, HRH
THRA AR & 72 > TO D IERAE O¥EINZ . JUALm1EH & £ &L THET
TR E L TN ZEBRAIRTHD D, £ DI FRIRILD & 5 FrE
RSO REE R R RSB L 70 %, OC DGRy S B & ZehuiX, B
FORY 7z —VHETRZRLFLWY A TOHIEGE THRMIZSHATE S
AREME B IR D, L EDZ &0t AR RIIEFICAEHATHL LB R D,
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W= LET
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