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Seedling Production of Polygonatum odoratum
and its Rhizome Processing Development for
Large-Scale Cultivation and Higher Profit
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SUMMARY

Seedling production system development from Solomon's seal (Polygonatum
odoratum) seeds for large-scale cultivation: Its large-scale cultivation of the seal
has problems of the higher cost of traditional rhizome transplantjng and its dormancy
of the first cropping season to set the seedling planting system through the éeed
propagation as an alternative method of the rhizome transplanting. Its seed propagation,
however, takes 2 years to develop normal seedlings and the seedlings produced with
its seeds are very weak. The problems meﬁtioned have to be overcome if the seed
propagation system becomes successful. This former part of the study, therefore, wa§
carried out to determine proper presowing seed treatment, system development of the
epicotyl breaking dormancy and of seedling production after the breaking dormancy to
enhance and shorten fhe efficiency and the period of its seedling production. Almost
the experiments were done with an commercial bed soil, Tosile after the best results
of the former was determined with petri dishes. The results were as follows.

In the presowing seed treatments, the germination and bulbil formation was elevated
by the after-ripening seed treatment although influencing the seed quality. The primed
seeds did not showed higher germination and bulbil formation in the bed soil, but' in
the petri dish the former rate was inclined at 50 mM of KNO; or Ca(NQs3): having the
greater bulbil formation rate. The rates were enhanced by the prechilling of 8 to 12
weeks. The prechilling was desirable to be impelled before the seed-coat 'softening
treatment, in which reducing the prechilling period under 4 weeks was possible. GAs
treatment done at the end-of the above prechi]]iﬁg showed thé adverse effect and the
combining treatment of seed-coat softening and GAs also did the similar result.

For the system development of epicotyl bréaking dormancy, germinating seedlings



treated 4 or 8 days done twice or 4 times every 2-days, respectively, and chilling
treatments at 3°C were enforced for 4,~ 6, 8 or 12 weeks. 3 or 6 weeks later, rate of
cotyledonary sheath rupture immediately after GA3 treatment was greater in its 8-day
treatment than in 4-day although its effecf disappeared later. However, any epicotyl
treétéd with GA3z solution did not elongate so that new seedlings wére not emerged
over the bed soil. That resulted from not breaking the epicotyl dormancy because GAz
did not ruptured all of the cotyledonary sheath consisted of several sheets and
aftermath did not reach it. The GAsz treatment for bulk seed-propagation, therefore,
was impractical method. On the contrary, the chilling treatment was able to be applied
to the seed-propagation because of getting the cotyledonary sheatil rupture and the
epicotyl elongation. Seedling emergence and its growth after chilling treatment was
influenced by chilling 'period although required at least over 6} weeks for their higher
rates. only chilling treatment on the whole is applied for large-scale seedling production
using a bed soail,

In the seedling production experiments after breaking the dormancy, seedling
emergence and growth after | the chilling declined in lower temperature and light
intensity, 15C and 5% of glass greenhouse, to raise weak seedlings. Supplying
nutriént solution after the chilling increased the lengths of bulbil and root and the
number of rdots although did not affect the seedling emergence. Two-year seedlings
had greater seédling emergence and growth related characters such as emergence rate,
bulbil length,‘ shoot number, leaf area compared to one-year ones.

In external and internal morphological characters,_ the external seed shape was hard
seed-coat and orthotropous ovule with linear type embryo _s!:retching to the center of
seed. Germination proceeded through the several steps; _the lower part of seed embryo

having the primordia of bulbil and roots first grew before the bulbil and roots was

_10_



developed from the primordia. The lower part of embryo was enlarged toward the
endosperm of seed as soon as seed germinated. Then epicotyl was formed on the apex
of bulbil. The epicotyl was elongated after at least 6-week chilling treatment for
breaking its dormancy and the first leaf shape was affected by light intensity given
during seedling emergence. The bulbil was the first organ of the rhizome used as tea
or herb medicine and the second-year bulbil formed ab'(_)ve the first-year one was

larger than the latter meaning accelerating its growth.

Processing development of Solomon’s seal for increasing added value: For the
first steamed rhizomes, 52 kinds of flavor compounds were characterized by GC-MS.
The rﬁore flavor compounds were characterized in condition at 80C than rhizomes
were p'anbroiled at  120°C. After processing at 807C, 31 kinds of flavor compounds
were obtained than processing at 1207C.

Copper (0.32 ppm) and zinc (027 ppm) were contained in rhizomes.- After the
rhizomes was steamed for 3 hrs with additive salts (NaCl, MgClz, CaCls, KCI), copper
and zinc were was removed. When MgClx was used as additive salt, copper was
well removed in case of using MgCl, zinc was removed in CaClz condition.

15 kinds compound which have functional effects were isolated from rhizomes @ 3 in
hexane layer, 2 in CHCls, 7 in nBuOH layer, and 3 in H:O layer. The chemical
structure of two compounds were identified by spectroscopic methods(‘H-NMR,
13C-NMR, DEPT, COSY, HMQC, HMBC). The chemical structure of compound I was
identified as 9,12-(9F,12E)-octadecadienoic’ acid, compound II was 2-hydroxy-3-
(9,12-(9E,12E)-octadecadienoyloxy) propanoic acid.

The biolgical experiment were additionally carried out to investigate the
hypoglycemic effect of rhizomes subfraction from nBuOH extract; 1) Effects of

lovastatin and rhizomes extract on plasma total cholesterol and triglyceride

_11_



concentrations in rabbits fed high cholesterol diet, 2) effects of supplementation of
lovastatin and rhizomes extract on the activities of hepatic HMG-CoA redutase and
ACAT in rabbits fed high-cholesterol (0.5%) diet, and 3) effects of supplementation of
lovastatin and rhizomes extract on the activities of hepatic superoxide dismutase,
catalase and glutathion peroxidase in rabbits fed high-cholesterol (0.5%) diet. The
extracts decreased the activity of all the enzymes to result in lower plasma total
cholestero! and trigly_ceride concentrations.

Finally 05 1, 2,.3, 4, 5% (v/v) of each chitinic acid or oligomeric sugar was added
into the seal tea to investigate the sensory evaluation. The result was obtained; thé
more it was added, the more value of sensory evaluation was decreased. In the case
that 0.5 to 5% of each Doo-chung tea or green tea was also added in the seal tea, the

same questionnaire results were obtained.
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4 AHe RE AFF) AUAVA BBLE AFSE Y2 doprtn Yok

ol@g chAulst daAstBelA BAHE T2 BEe oo AHA WA Ut
HEBRe) Bust 2 4B £30) AN AFFY Aol AEA 2HY A=
2 4 HAe old Aoz WAYD Yok wekd 29 FFNAL RF oA SA
g fEad shpEdd 483 Bus] dstdt A3 BANE AL AAes
AMFAL ol FANAL Bood ANE FRE ol§3: AT gl B £ U
Aolth, oW YREHHE 9% FANS IRY YU 2TAW obge @A Bz 9
FEUAE Gt Gt QHste] AzMY Aol R FANE ¢ Yo o
g SHajclol Yool AZHD on AR YAE FHo2 TEd AW Ao 3
gol7] U@ FHBrIee At FHan A AHolt -
oJel@ ool & HAs 27HE AF ATFEHE $2UAY GBANE FEa7)
A3kl FAZ o8¢ GFFES ATPY BE s34 TAR Pr4Re wEE £
Hatel EAL FRAY & e 7HBVIeE AEse waASH RtAE AT
9 Atk o2 AFEHE TAHY AP ARHA NYBHe2N FAEF 04T OB
SEAMAE @ ol ¥ 2Fol YHES ol AL Wl 47, @ AWEe FUL &
gHoz By A% UL FTAE, @ 4% FAEH 0¥ FREAELS
A% £RAAS Gusy) 9% HF DYy 24, @ ol5F BdY 72A7E
B FAB o4V YAERe EEHoT £98 + UL TYRE =98, 71T
AgNE ® STl THE 7154 2 FrAES 24, © AAAE olgad £
ditel FZEE 2342 4 3k $ye 2asEY go

fr

o

i
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A 38 a7 Asis Ug

Hated SFAMNS] EAS YL ¢ UEEF HFEL Aol F
Bopld $ob7b $A4AZ £ AE ARE Taaed A7 WAt WS BB
o AT 1258 Astd $BAY FAE ©18F GYSE PHE HAkE A% 4B
FRAN EAe FAANY £ At JeNLe Falstd 2UAAT. B4 23A e
7o A% Wee TFH oY hed 2on nn PARY WEe 4P AR
2 9] Aesol glvh

e
)
2
1o
3

L oZFA4usE A48 4FS5E 71e7

==
2

1) 2o} @ AFo} HAS BFApule
2 5gd HuE Fuen Py

3) FEHEBL FAL

oo AatEe 4gEe
1) wobz wisl Fe) A
2 fB AFUAY - g5Yy A

3) FRAGAE S EXNEH TF

ooy S 2 AR
1) Bd we F8o 4%
2) %
3) 33
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2. Bol7lx] FAS 98 73 71ENe

7.
3
o},
&
o,
s,
A,

54 R gulgRel BHS P4
54 Bael el 2 B4

sz gFHolYE F3% 35 2L AA 2R A
Ns AR stz A4 AYE 1% HYE 2
229 £28(n-BuOHZ)d ABYZAH

H7MAE o) &3 715% 5

A AF A=

._22_



A 2% OY¥NUS T CHFSK IS
A1d A oA

¥29 (Polygonatum odoratuﬁt Druce)t a3t %%Eﬂé‘—"ﬂ &3ty gz Ee®
AARez: 83 2% 92 Sx6 £¥en Yo, aRANE 1550 A4stn e
Aes weA A (AW, 1998 VA, 1996 ol %%, 1989). SZehE AaAL ol &
3w Az ASFE Eirold stel ARRH A, 4§ I 2T/ FIHER FE o]
g3o) gt 2y A2olE ST 2L T4 24 B2 ANT g BT ohu
89 9 Agnste Znvt Qe Aoz FAAUA A9 AZAE Fsoz 2w FE
8 27192 Aok meA 4 742 Aske bl 2B A PN ol
U gt 1RAE FEaE V1482 Peot 388 Qo

S$2d AR Aok, 3, 2ol FRFEE 22 olf4Ho] f1 AAE H54
o HEAED AARE BERo] AAMZ ol4HT AUt BueldE AxH ASAL Efr
oehatel Wk, Wit SFIAY, JFED, 7|A, A7 S| F2 Argstel Fou (Bril,
1904), A2l YPPet Aok HHARA (old%, 1994, VSA, 1995ab) Ash A%
£g Fat 9Oz U 49T Qg o4 AW 222 Qs AHRH 7}
FE A 2% BzaY FedA 4 W Fole) An Belt FAS VRS ¥ A
22 ol A2 o8 BARES TAHE YU Yobtm Uk

olegt $EUAE 2l ek AFA FoIM 3% thgoz Bel wuHm Ut 52
g7t A2A DEanPe mel oo ALae AFUEI BAFHA HA AAAE
$Ede ABARY ARF £3L tokl 44T AL AE AAs%A FIHol
fo. 2oy FE=5e) 29, AUDY $o2 AAY WAVt FEPe2A F
A% e 4ol FolAE BAFAE olgste ANHeE Au olFoiHA B F
dpALaE 320e 2Hsel FANE NESD At

T2 dFAe 7tEEAY AP S Bty FHste WY (FRE, 1994ab; T



BE, 1996a #<AA, 1996, A4, 1996; 3+F 2, 1993)22  Auj7} o] Foix 1 k. X3
Be A4 el Auistd FARE 87749 J10E B2 & AeE JdEHY

Aot Tule kst A48 ARFS) FE S o7 sb EARE 4 ol A
:

et (Atwater, 1980; &H A, 1991; ol A, 1991). ol ¥ FARE FEsr) $4& digt
o2M4 FAE o8 UFLE AAE THE] A Wl AXNFHR g (FAE T,
1997a).

Aageets g JAHeE F2dE AAA ATANE B¢ FA dFer YA

Zawldo] &m e FARE 529 FAe gobF AuF Fu

FREAAA % 184%0] 2297 Al O §R/LE 4E BIT & A& Yol

A= olo 35, @ ol Astels BeAY AME FULT $ifo] WAook M

B, 19870), SRESE ¥ol7] AY WHe2A @ ANE FUchH W Yol % 270} ¥
& BAAAF HU(FNE, 190, 19972), @ 4% FEAH F FREEH 4%

FUY 5 A AYPyel FFHolor ¢ Aolck

ZAAA Astel W WA RRE o Aol FHEL

52 + d& oo 44uGHE FAUAE S FA dIANA A5al 9

=2
selt wolFol Yoltt FuEFAL AFHOE B FR/NS VELL SE

tlo

s=de SEREE

588 FRAAGE otk (FAE 5, 1906, 1997 2] b) AARNK -SEelel AuS Fd

ool Be QATZE Wareing 5 (181)€ AAAsI = Bolo ARE #EZ A

o 187190 2asH, AAe ARl ATl BY1E WSS FHOEA BF oF

§ Aede Aeoz ynsy] fEoldn YT SR B (198722 ol T2

% FEE 0~5TIA 309 ol% A FREEHL BEHoZ ol FojUrt: VY
2

g Basdo. 28U % S(1997b)e ALAT 7|He HA 4Fd4A 1252 o



qess s FUes ngo) Z7tEtn wusgoh wed AAHA ALAPR &
o2 gug 4 geXaE ALH szl wek FRF FE
g= v go] 4% wEdn & F Ak
aAoHel Aedds Batel AMEFEL g £ Ak srigs 104 FFAMREH
oS8 5974 Holx TAY el FEEHC 55 &) Asds S KA
s 712be W% BEY A Adyel Raseler ¥ Aotk 7 $(1997b)& petri
dishS o] &3] A& WAZAZF Y& GA; 01~1.0 mMol 4~8UzF i A3 o=
#olo] BRdTT st PV L3tE ALAAE AAY £ Yue tE
ook g o) e 48718 GAsE ol§% A IR FEE 18T BHIFUN
AANHNE H8o] 7A5dD obed AuE FHHAE AT AAsINe] Ko
AL UAE 5 Aes7t HESHF & Holth
571743 #dol e Ao Fuelse} ciEo] FREET VYO o}
¥ PN SAstadE S FHed A o)W TotHAo e BAE
2 A WY ANYE B 75T Rolth. F2d FAE
EE2A ohtoldoln BE F 12FAAE Lot A&HeE FUHE Aoz dAA
ATt (A5 5, 199). ey wolLEel Bate] BEBE (1987a) 14~16THIT & W4,
B} (1996)& 15CAME Lo} F aFote FASY A¥Fd Feist 7] BE A%H
A e ww 5ColdE A wesy] g 25T dobd Eolda s A
9 Ay Bad u ok wol @ B FATAMY #32AF L= BIAAT
27} Algo) elFojAol ¥ Zolth
wob 2 sFol BAE wolY A% HF A FAAAL vy ¥ £ dov 84
AR ATFARE T4, $HA, AL, GAs A2 aoHn Aok FEAYI dotel
WAE 9oz FH (19872 25ColH 186U2 A7IkE Frhetd wob % &Fel
Qo] ZRETL oY F 5(1997a)e F4LEI 35ToM 15C2 RopAFF, A
71zt TR E AojA4E wol ¥ 2Fol YHEL F/EGT ) FHE= diF

ll

Of

ox
st

Q.
=

2

Al

ol
o
2

N

e
i

i)

¥2

l~>



o= BiBE(19872)F e AS 2. &8 3 51996 L¥AFTH FAAHYH
Hlatel KOHE ol &3 Z3dd A7t axzols 10% KOHH 408 A g 7tete A
o) 7}# vttt Pk ol FF M 4~1659 ALAAE L B ¥
zuas Hest aFHoln, GAs AEE 001 mMol 543 Hal® B¢ M 2@ 2
3% wa Aoz A%4ND JHAAE 5, 199, 1997a), 22t ol AAE v
$4 29938, AL, GAs A% 7H8AY petri dishE 01T ANY Z2FHEAM ojE& &
z3ato] AEE o] 48 AlFo]l AAIE vl §lo] HFKEE AT FEWANN Lot R
aFol HAE FUAIZ AstAE °lE 22e A3 AASY E¥Hoz Y WS
7} 9<& Aoltt (Baskin ¥, 1998ab,c; Bewley %, .1994; Chong, 1995; Robert, 1979;
vanDer Woude, 1980; Vincent, 1979). |

S2de FAE 89 DAREAA wel % AFor g4, TAAY AUF F
shbo] AAPUBAE AujFo] A AP A2z HAHE FREE HAL
Az FHeRE £ $5H0T Foxe $ALUY JFL e Aoz dHA
t} (Baskin =, 1998ab,c; Hartman 5, 1997a). oA Q&€ vieh Zo] Aul% FHsS
2 93 ALAYAdE YR FAHE ol folittx T F Jov uF FH
3 Fele @f¥e ZASIol AuiFol WS FRI FHHH AHELEE HBTE
oA ok (FRAE, 1996 BB, 1987h). FH do} Feol 2PFHE FEE AH5FTHL
Hodez BE7 Re TlAdE ERHL axdReel FAYE ol ANE FYE
RE ez @A Ao (Hatman 5, 19972). WA ALAAE Foel AAHoz 3
i % BoE AN £ #7807 A ZF uE AAANZ BF§ BE B oy
g LE% SR FE Yo7t AFdE AT S v e 4F5dn.

A% FUER F eE £ ARAee AHY S AAHeR FRAE Fdo] &

o
g

Re 29 2 A% 99 WAL 9% UAE A= A AT (Hartman 5,
1997b). 53 29 FAWY 71 QuaE] skl WA L w b S
FuestE 98 AeAUs 5872 a7l Astel FES BoiUE ATE §7)

£ A



of FEsejor a7 BT FATFY AP A BL Ao =Ptk (Hartman F,
Jg7a), T olde FATFE FFLW A0 uY AT WL & AL S A
29 A7t IFANE FREAY ARE BHE F I 2

wor ojJa HE FIE Z/AE ZVNEAE 7
(Dufault, 1998) S2aNNE FREATDHANA Y FABFo] 287 Y=
3 Aoz dEHy oo Y3 ATE AFY Aok

Sz 2 woleh A RH WaHE §HY YFSHo] FHHcl} SR &
A2 olg% SEIF 5aA © £ U Aotk T2 FAE humst FFo) wjHel
9153 5 AANFelH T linear type= MFE FYLE YolUE FAE Askn
Qe Aoz wusn Qo (Atwater, 1980 BGH, 1997). 1eiuh wol: wiel &%,
SuiEo] AFFonA W AR T3 %oz £2d F UAsIR WY A3
Az 249 aZole P2z wgdn 4uEe $85A 2T o FYHE A
oz 9A o EEA FHEH L OFLEE AY aFoh, P
¥g EE RREF2 3§ 2ot A QE dFolt wHA A
Qe ZAE 0|89 TUFIE} HEHY) Ysat olF BLHAY & Y& FALL &
of W4 2 S FHEY Wi Hy w= R z23d wss AANT Baye 9
o (Baskin 5, 1998bc). WetA ¢ EX WA 5 HA JAAE 08T AAAY =
A 7b fmpetol @ HAolt '

@8 F4F ol§3e] SR fE 7129 $2A A BAD AR 18T A
C szae AR} 48 Ao 8t AHAL o8& AN A7) As7
& EANANL E3ted BuE SEHEOE A Audez A7 dio] FA o]F g
gAe Be Rew A & glov osd 4ZeYES AzHEY AEE ¥A ¥
de AAe AAS A% FANAE Sstd SRE §RE W4T Ao 43YdE
Aastety) gaes Fxuast s Adel sadsolel ¥ ol

getq U AWHye st AL Foirl Asels

o
pia
o
=

=
A4S A

ot

Lol

i

g o] &F FHA
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A7 M= GYsolol @ Aotk EFRAE o868 FFIFE AAE FH4s) Askd: o
u] A Bugd A3 (B 1987ab; 2R E 5, 1996, 1997ab)E 7122 SHEES ¥
9% 71z @ S8AHo] Ao Aysiojory Folth WekA ® 23Az} AFgsE
SRANE 98 TGRSR e AL A% O HFAA FA AT F A A
GA7b $EAS wob R aFol Yol WAL FVE FAHs] A FANY VHe @
Wi, @ KE/LE IBHLAA QOIE TG oW FFar) Asteln A A
F9 gobyol 4Asw, @ 4u3 FUER ¥ 4EY AL HANAY vy
e HEe 2TAN, @ BEAA AP AAHY) Astel Lol 4 FEEE o
QA7IZ B¢ el 2 U x2H WHE FHsE PPoR ARZEES 4t
£7AE AN

e do Ay A



A 24 A5 2 BH

B 2sbAe 19969 10898 20009 497k Z Ao
e AP 22 Ao} A FALLY, ALAAE
gool ANTgen AFel FEAGS B8 2o A A
Gl BFARAGH, A AHT WAL AT YR
sold ABE A4S /120 AFAFIA 2L (UL 5, 19970 $HOR 15T
A 3AEE AT ¥ W BRs.

LA YL petri dishsh HEE ol §E AYOZ FEHALH petri dishE o1 A
o A 1050 490 47H 2AE $E 17 9 el petri dishol AAY FAE 100
4 3wEez Az 5T Fedd BlAEE FUHACY, FENTL oD petr
dishe] AgAF}e] HHzA& 2A2 FY3ch dEo] FEAYL plastic &7+ (47 cn
$ 3 amx Sl B aFel 2ASANN 88 A4 $EA% AdlM £28 4
o HEE 4 on BE AW MUY FAE AEL T 2 a2 HEALE Y0 PUH B
St WuE GoNEe st TolAdT FRAL AuE FUeksk M2t o
X7 AAAE FHelA, AE FHEE A %e FREWNAMAE AEke
Qsad exd b B#ee FAAnA LEE v AUsAY TP Ex aAed

o

SRR 71e A

Ny

4

P Hu

X £33 NP AYstne-25C FLo2 ANPYLEE 1A
:

o

%< AOSA (1981) % ISTA rule (1985)9 Edted A ‘
Ao FHetde Aerdrzied FIARAYZAAM AFE T3 TAE AR
(AR5 5, 1996, 1997a)9} o] 15C F2olA 3Lz F£A2 2L 10% KOHe 402

7 FUE ARAITE 3CAM 87 AELANE sl el AFE A% YR
plastic Aol HEAAT, HEY FAE 25T Feo| GFUAN 1273 BopA) !
A% Bes Ade rsed Bod FAARL oA I 4e AMF FUe
A2 7P Fo BYRA LEE BT Y202 FEE 49 pwi m” 52 ZHE 4%

AN 3gcith @WA Beste Fu2 AR Fesgen, JE B dn (BAE

._29_



5, 1996)° F3t] AAls A :

AuE FHEn olF 4r2de FLY, Wi AP PP 7Y EE OF
W 7| ZAASH o) FAARE AV AMFe FAse FIA AU F A
WEe FAE BRI Hite 6~8Fk ALHIE Tttt Bl Faene ¢
& A Folt 2EE 5T 2o Y 4A&FAN IF Ago] sHRH, £
7 2AHA @G ZALANME LB %Ed 2 Agdohe AFZAARE @2 o) FFH
= ASAT vaste £x9 £E9 Wolrt vy Z 2ALAdA AFE FHIAT
71e #el A BB (FRE F, 1996, 1997b)e] Fat] AA BT

wst At AFPAE TR AT FAY FERY IR =v Wz 2
Uwe AA @07 (SMZ-2T, Nikon) £ 38w A (Eclipse B600 , Nikon)& ©] 43t
#gstgch Alg9 A@-E microtome (Microm HM 325, Carl Zewiss)& ol &3,

2

-

)

ABE aAsle &da Hxe WA 45%9 acetic acid 100 md] carmine 1 g& ¥ 7}
Q. mHAZ F Wztd $9g oA e dFsts WHLE carmine §4¢ =
Astgon, $29 2 £ Bo}39 HEE carmine £ 15~287 AAFA 24
A7 O ZREE 05~1A AN FrFez BFstAch

B amAolHe Ry 8 2AYEZoE JEANYUSL BEHOE £957] 5d
WA petd dish® ol4% HH AAZANAE FAZRE Kol 1 m o4 T2H L
Bl ANE MEF R TH) $43 AW AL 2Tl GAMAR so] o9 ug
€ - BASRT 3 Aol AAY F AEE &3 AlFAAMS BHFE DK
F P OMTE KRR, FIE A ERE MR BEK DBRFER BRE R Bl 52
% 6% 12% E: A3 FUEIE 98 ALAYs By A% 2= 9F Aoz
218 ANHPoT, Jul3 FHeHE 9 A2 Hololqd LE zAWAY W
o AYA Lol g s1Foz B EASAT Ve AY2e Mg NP5l
Hel Bolge Tt vk
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1. 9358 71&Ae
"7}, Wo} 2 Aol FHE PR

o ¥4 2 KB 449 WRE e

-lN

D HAAE Qe AFES FHA wE W), &
A 7S Z7 —Jﬁ}ﬂl XY Ao 7hHE peat moss, TH & @D 75% peat
moss + 24% perlite + l/o vermiculite; @ 50% & + 25% peat moss + .24% perlite + 1%
vermiculite; @ 959 FE + 50% peat moss + 24% perlite + 19 vermiculitei 38 3714
o ‘EMo HES HEEE st AYe ANG T 679 1270 wol, aFo YHEL
ZAbeE AT

2 249 A5 FAe FPol SREEY AL 2L AR B oF ¥
T AS54UIEY FLARALH AANRAA AFF TAY A ABT FIFY 24
F7tlA AFEQ T8 FoAAM Y B 3H 4 AR AZGHE FaAE FAG
of WolAl g & FHYsFH.

3 F5 AE F I5CAA 344 ool F&o] ofFojFcl dot A LFol FHo| F
AATE petri dishE 183 A2 (F94, 1977t YEES o] 48 JFSRANE 3
£7tEd7tE HASEA R Edol HEE ol&dtd FHAEE A & FTAY 15T 3
ALD &AW 22 FE - AT £ A8 A LTS 3CH 877 ALAH
ol gL S5,

4) Priming X & ¥72 Aol 35(47} Je AEet MG ol (Andreoli %,
1993; Frett %, 1991, Haigh %, 1987, Sachs 1977) priming EJ']’E Ty 2a F 7H_4
ANEol FY5Qom priming AZA Bo] o|§HI Y& KNOs% Ca(NOs»E &3t
FEE EEE, 50, 150 ¥ 300 mMZ, M 1S HEE MRE 1F P 252 2o - A
de ¥ WoleEE 2BT2 A petrd dishol 4 3%Eo2 APL +9sYch Petr
dish® S48t E28 ZH7t YEE o] FFRRAME Fo} R 230l YL
59 4+ 2tste YEADA HME ES KNOWH CaNOsh# 50 mMo| 172
priming @& ¥ EAdo] AEel HFso] ARE AL,
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5 AeHe) tEas FAMNAZA 2} A= Aoz VAW ALAD (Chong 5,
19957 §2e el wolol mAE T Sefstud FNY TAEL 4, 8 12, 1657
3C ASAUE 7H8 F WolLEE BT #Loz nAsd Edo] 4ET wolUe
F3stg . '
6 FTAS D GAs A2 KBTS BolE 4B B U Exe FHe
o Z37} 9= Aoz BA GA;s A7t SBae TALeldE £} Y Aoz ¢
A4 e wo ollz TnAs Aeed B e Ao sy (FUE T, 199)
10% KOHol 4087 93 H2)E 78 % GAs 10 mMe] 8Uzt Hej & 7tatAu, 7
A RS WEWE FIEUS BT FLNA B0 AEES o] sad LolNPL &
st ot |

7 ENAS L AeA: SN R ALNY (FAE F, 1906)7} Wb L A%} o
4ee FANY 5 Qerte BEHY A%l TAE 10% KOH Soo] 087 278
o AAEH e Eudst EMAR £998 49 F 3T 873 ALAAS AaAY
FopA e AeAe HE L WEE ®ERE A3zdse AEES o859 WolA Y
& Fgsac

8) AeATY fitksl EMAS el 471APe AR EHAS F gRe] A LA
g MY A% @ob B 2Fo wHEe) PUIAEL 2B eh) 877 AeHY Aol
F9Q5E AT A9 ALAY Fol FUARE NG AL o} D aFol Yo
zZtol7b AE7HE HES A WBE Mzt 10% KOH o] 4087 X7l A ==
Fol ALAAE AND F FEIA Lol PE AR

9) Seddiot &7 AP AT HIA AYYFEE o} L aFo} WG 2Hol7} 3ol
AE AA A2 AEZHLA ANBA} AUAeD 1Y Fre AdEAseY $L
F2AYRNA AZE T4 JYY ANE NEST Y= 4AT BHE] XS A
HNE ANERNN AZH FAsh Bt 2PHOD o Fojx: oyT ARWe ¥
hmAlH AFH SAE 10% KOHo| 087 745 A& sl habx ge

o
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A9} 3T 8% AeAHE 7atAY 7bekA ¢ 77
ANEE FdsAn
10) ToAstst A2 B F GA; A 47 AdelA T2 Exe wo} ¢ &

oF YHE FIAHE AN F ALAAS e Aol AW FE¥

ifa

3

G A F o}

fob
BN

=
T
2ste wyom

-

FHOoZ= GA; Mol ofstd zAHe ZAog veidt (AE 5, 199%6) WES =&
10% KOHodl 40¥% F3Aslol oo 859 A2AMel & 7td F GAz 1.0 mMoj 8Yzt A
At AY, AASA G2 GA; M HEE F5xTsld e F AEE o] &5 o wol
Age T8t

1) F9dg A2 F A2x8 7I1td |E 2ol 47 Alge 23 Fods Fof A2
AYE 7hete Aol FEU FAe] wol @ 4AFol FAL A Aoz Jepoy
B7172e] &% JheAdE AES 2 945 Fo] ALxy 713 10% KOHe| 40%
He] FHAgAE Fo w2 RAFHAY 45 T 8F9 ARHHYE /M g 4E

BEete] wol P S $YF F Lol R 250l YH &S vw - 24

Ho

r\l

Yo Bed S FdEks ad A

1) Gibberellin (GAs) Az AWl FHES 7170 9538171 Y38t petri dishol M &
Pd GAs Mg HAHZAA7 dFKBAAE H8E 5 de7ts eSS EHo] 4E
1,530 crollA gF F 12F3F WolE: A AFoled duiFol ALY AAE ¥RG
plastic &AF (47 en x 37 cn x 8 em)o} GA3; 1.0 mM £ 70 mE 24 A2 23] (4

W) w43 (8Y) BFEH Yui5e] FALRE FEsigon Mo A%, 3F £ 6F

AeNel: s Fevkste) g AeAze ERE FIsr] Asted 47] GAg
3C Aeel el 4F, 6%, 8%, 1272 NS 7P F X

el A7AAD FY, 3F E£E 65 Fol EdF 4 ddE P L A

o
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$4AYY A2 FPn2e 2P Ush 2ol JuiF FABHE Yste] ALt

By RS 03 2o HaE AT vl BeUUe SRR EATANN AF
=3}

D 2% 299 2z FHegsd o3 gge B 7] AEY BHAFH A
(BFRE F, 1997b)E %, FE T @H8AEc AusA 2dHe AN APl
TYPg ARazA olajd APAFAI FAWIL A EA £ glo) vz HEE
F Ae7te AES A FHEtGIE o] R4 AANE HEE 224, 16T £& 25T=2
e2g 22 ANEYd AF 65 % 1254 FR 28 A #¥d AL A

2) Bx: Fxrt dASA 2AET ASAS F2t vluA A AL F5 287
el Aot Aerte FEI Aokl FUeGs} olFolW g AdFe AP @
ZAeAe ET FAF 100% 860 £E m? s, ARLE o) &3] MmN} 80%
(696 #E m” s 55% (490 xE m? sDZ %3S AANF AF 653 2 125 FR
o 2d3 4o BHEY YAL zASAT

3) FAFTF: A7 ALAE #FE Fid S2d FERE A2AHNL BEH FA
ZH5% TIAE HEES APUAM olgst o] AP vl Y 400 mE 1F
18] 657 FE8tHA A2Ae AT, FAFFo] Bus 657 ¥ 125 fre 28 A

s

o] FA" FAL Ao du] zAE FFHSE 1 Lo Ca(NOs) - 4H:0 708 me,
MgSOq - 4H:0 246 mg, KNOs 505 mg, NHsH:POs 230 mg, HsBOs 1.24 mg, CuSOs - 5H:0
0.124 mg, Fe-EDTA 4 mg, MnSQO4 - 4H20 2.2 mg, HaMoO4 0.08 mg, ZnSQ4 + THO 1.15 mg
S Ao, 289 ExYNE ol &t BFEAL

2. W9} Xt HFPe 7

Za}, wolZQ A Ex 4%FQ FEY A Pe £E YRz M 4B v
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Zol st em Jet AFFHFHAA Fo] Ag ofefie
Jb wrolz wlo] HeEl Wik AdEdvIEY FEARAGFAN AFY F FAT TA
9 seedlotZHE FAAT AT stel Ao oy L Uiy ddel WegE FAs =
ol &5ttt Exel 9B Zv|E 10084 10wtEog FAE 25ET F HAT we 2
7= 209H serE oz 2AAT 55wl Fae FHAE gop R 4T ¥
Hgo] ZrlEnE o (ARAI 5, 199702 RE F&HF wlel A7t Wdete vhE
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1. 9F&E 7l&Ag
7h geol 2 AFol YAHE FAW
1) HARE A

HYES] FFo WE wol, 2Fol Y R FE Ao WstE g1 FEE A7)
b FAsA A AoZ 7|YE = peat moss, T T @ 75% peat moss + 24%
perlite + 1% vermiculite; @ 50% F& + 25% peat moss + 24% perlite, + 1% vermiculite;
B 25% T + 50% peat moss + 24% perlite + 1% vermiculite]# Zo] Z§sti ‘EHol
AEE HBES 39 Wol2% 25T Ade #3% Axes 19 13 2ok FF ¥ 65

80 | A ) 4k B - l' 4 80

I [] 6weeks —_
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Fig. 1. Seed germination (A) and bulbil formation (B) of P.
odoratum on 6 or 12 weeks after sowing affected by of
bed soil. Letters in the X-axis indicate T1, 75% peat
moss + 24% perlitet 1% vermiculite; T2, 50% bumnt
chaff + 25% peat moss + 24% perlite + 1% vermiculite;
T3, 25% burnt chaff + 50% peat moss + 24% perlite +
1% vermiculite and T4, Tosile. Experiment was done at
darkness and 25C constant temperature. Within the
same character the bars having the different letter are
significantly different at LSD.05.
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2 1270 9 Lot& &
HohE peat moss, ¥E€ F&
& APolM obF Be Aoz etk wele] olo] AFol R R3] FAHHE 7]
kol A7|ztolgt & £ Ue Y ol 2aHE AFodM F2d FA/ A AR F
HEE RS BFY £ Aded ol PAL FH Fol 28 4714 EFZA 93l
g4 Aoz JdEHUMD. Wty AL ‘EA] FEE AFAA FYI}A & HAAE F
PaA Y AP o] & o] uiFA Y Aeg Algd.

T aFol 2 A8 ¥ AxE Bl ZEE o8& HEE

FAEE perlite ¥ vermiculite & EXAEE HEE &

2) e 24E

s34 FA4: YpRgs i FvIBAN 2FPAY 4YHes £85591 AR
ot AMAT AW AT AHgstoickaty) ME] AFFAS Fho| wob, Yot &
RESOE 982 v Aoz dase e Fao A IPe vAL AT
feaest Gol ¥ 2%k Y4 nAE Je 2AE Re E 13 Lot

Table 1. Effect of seedlot and presowing treatment on germination and bulbil formation
of Polygonatum odoratum seeds at 6 weeks after sowing’

Collection Germination Bulbil formation
site 17 2 3 4 5 6 1 2 3 4 5 6

Hamyang" 00 08 61 314 576 623 00 00 04 79 261 597
Uiryung 1 00 05 41 189 363 538 00 00 02 32 125 361

Uiryung 2 00 03 24 106 211 320 00 00 01 25 81 252

LSD.05 00 ns 29 76 98 103 00 00 ns 25 47 91

/ Seeds were treated with 1096 KOH for 40 minutes before prechilled at 3°C for 8 weeks.

? Weeks after sowing

T Seed quality from Hamyang, Ulryung 1 or Uryung 2 was good, medium or poor,
respectively.
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Table 2. Effect of after-ripening (AP) treatment on seed gerrmnatxon and seedling
morphology of P. odoratum at 6 or 12 weeks after sowing

Germination  Bulbil formation  Bulbil length Root length Root number

Treatments -
6 2 6 12 6 12 6 12 6 12
% cm plant‘l [T m ;iant'
None 52.3' 667 694 9.0 037 070 270 410 133 367
AP’ 630 780 719 95 057 077 333 483 133 433

LSD.05 37 70 09 17 018 ns 053 ns  ns ns

! Weeks after sowing.
? Treated at 15C for 3 months.
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Fig. 2. Seed germination and bulbil formation of Polygonatum odoratum on the
12 weeks after sowing as affected by priming period (A), concentration of
potassium nitrate and calcium nitrate (B), or no imbibition (Control),
water imbibition and materials primed by 50 mM for 2 weeks before
sowing. Experiment was done at darkness and 25C constant
temperature. Within the same character the bars having the different
letter are significantly different at LSD.05.
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Fig. 3. Seed germination (A) and bulbil formation (B) of P. odoratum on the
12 weeks after sowing as affected by control of water imbibition and
priming materials treated b& 50 mM before sowing. Experiment was
done at darkness and 25°C constant temperature and Tosile as bed
soil. Within the same character the bars having the different letter are
significantly different at LSD.05.
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Fig. 4. ‘Seed germination and bulbil formation of P. odoratum on the 12
weeks after sowing as affected by prechilling periods. Experiment
was done at darkness and 25C constant temperature. Within the
same character the bars having the different letter are significantly.
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Fig. 5. Seed germination and bulbil formation rate of Polygonatum

4 odoratum on the 12 weeks after sowing as. affected by seed-coat
softening by KOH, GA3s and their combining treatments. KOH and
GA; were treated by 10% for 40 minutes and 1.0 mM for 8 days,
respectively. Experiment was done at darkness and 25C. Within the
same character the bars having the different letter are significantly
different at LSD.05.
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£ 10% KOH §o] 4027 FAsAY 3 @e F3ds AT 2945 A
2 & 3Co) 857 ALHAS 7AAG FHekA %e ALH Mg TR A
of oj& Aeg shhe WHoR XeE e T BolNYE £AW A% AF ¥ 67%
1274 golgd gde Y APEE ¥ 33 2

Table 3. Effect of seed-coat softening and: prechilling'_:-._,on seed germination and
seedling morphology of P. odoratum- at 6 or 12 weeks after sowing

.Gemiqation Bulbil formation  Bulbil length ' Root length . Root murmber

Parameters : . — A _
6’ 2 . 6 - 12 6 12 6. 12 6 12
% ’ : cm?plant LI - m [jaﬂt—l
Softening (S)’ _
None 56.0° 61.8 88.5 95.3 051 108 348 493 1.83 450
KOH 60.8 705 719 97.0 060" 1.28 38 522 2.00 467
LSD.05 37 25 8.0 ns 007 0.09 ns  0.27 ns ns
Prechilling (weeks; P) .
0 413 478 879 94.8 045 110 - 342 490 183 4.33
8 . 755 845 786 974 067 126 392 5.25 200 4.83
LSD.05 37 25 8.0 ns 0.07 0.09 ns 027 ns ns
SxP ns  ox* ns ns *x * ns ns . .ns ns

' Weeks after sowing.
ns, *, ** Nonsignificant or significant at 0.05 and 001 probablhty, respectively.
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Fig. 6. Seed germination (A) and bulbil length (B) of P. odoratum on 6 or 12
- weeks after sowing as affected by -seed-coat softening (10% KOH, 40
min.), prechilling (3T, 8weeks) and seed-coat softening before
prechilling treatments. Bars with the same letter are not significantly
different at LSD.05.
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Agste] Wl WL +AF AFE E 49 Y. Polg e 2AY BE HWEE Mol
Mgt B33t 428 ALAY Aol A A AW wd, 0D AYE AL
A2 Fo 7HE A$ FAAUDG. AT} AL BF F 6304 FAY Haty 5

Fi

Table 4. Effect of seed'—coat softening treated befo-re or after prechilling on seed
' germination and seedling morphology of P. odoratum at 6 or 12 weeks after

sowing .
Germination  Bulbil formation  Bulbil length  Root length Root number
Treatments ] .
6 2 6 12 6 12 6 12 6 12

% cn plant_l ......................... mlim,]fl _____

Control 340 528 515 95.1 060 120 453 482 100 500
Before” 450 813 82.8 97.3 103 150 508 520 200 625
After” 228 353 75.8 89.0 100 160 500 525 175 450

LSD.05 39 84 144 57 011 013 025 025 046 1.03

! Weeks after sowmg :
> 1 Seed-coat softemng treatment (10% KOH, 40 mm) was done before or after

prechilling (3T, 8 weeks), respectively.
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Agzdolt HE4AE 59 seediotol Wehd FAWols e AHE meltd 1

F NEFAE 5471200 502 08U A Wolrt A olFojxx Loof 60 109
AMS) Bole S 2z 0% 80%Z F47Iel Wek we Aol molw (FHE 5,
1994), ol2@ Alxel wolg Wae EAE YAIY B 9= BEETH 29 99
o2 ot (Lee 5, 1996). $2e0l UNME ol2l@ MEMS Aolo] we} wopge| W3}
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YR AZE FAY Lolgol MY 51, oz BY At FES VI AHE
o AuEztlA ASE F2, BAYE A G2 BT A=A v SN A2
FA £o2 Zase] AFEe B Aol e wolol FVE B oD ey
F9d8 £x ALAYE ¥ A9 4 R FA wsed obrt AHY HE F 3
FRE PELLO) BT BB KT WREKE FBLole T SIS AvesA 43
Zol we} chan, 203 2= ALYz gy avtomm (E 5). |
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Table 5. Effeci.i of seedlot and présowing treatment on germination and bulbil

formatiori of Polygonatiim odoratum seeds at 6 weeks.after sowing

: Germination Bulbil formation
Parameters oy ; g

L 1 2 3 4 5 6 1 2 3 4 5 6
Seedlot (L) .
Hamyang 00 06 b3 285 528 674 00 00 03 73 240 576
Sancheong 00 03 32 168 330 503 00 00 02 28 110 345
Uiryung 00 01 16 99 200 308 " 00° 00 01 17 72 239
LSD.05 00 ns 25 57 78 84 00 00 ns 23 44 78
Softening (S)”
None 00 02 18 134 278 424 00 00 02 22 109 318
KOH 00 04 48 233 427 566 00 00 02 57 172 455
LSD.05 00 ns 20 46 63 691 00 00 ns 19 36 64
Prechilling (weeks; P)"
0 00 02 14 92 248 409 00 00 01 7 76 317
8 00 05 52 276. 458 581 00 00 02 62 205 457
LSD.05 00 ns 20 46 63 69 00 060 ns 19 36 64
LxS -~ ns ns ** ns ns - - ns * ns ns
LxP - ns ns * %k ** k¥ - - ns * % **k *k
SxP - * % * * ¥ ** - - - ns *% *% **
LxSxP ~ % ns * ns ns -~ - ns * ns ns

’ Weeks after sowing.

? Seed-coat softening was treated with 10% KOH for 40 minutes.
T prechilling was done at 3'C for 8 weeks.

ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Fig. 7. Seed germination (A), bulbil formation (B) of P. odoratum on 6 weeks
after sowihg as affected by local collected variety and presowing
treatments. Germination test was done with petri dishes after seed-coat
softening (10% KOH, 40 min.), prechilling (3C, 8 weeks) and the
softening before prechilling. Vertical bars indicate the significant
difference at LSD.05 between the treatments within the same week after
sowing.
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Table 6. Effect of seed-coat softening plus prechilling and GA3z treatment on seed
germination and bulbil formation of P. odoratum at 6 or 12 weeks after

' sowing
Germination  Bulbil formation Bulbil length  Root length  Root number
6’ 2 6 12 6 12 6 12 6 12

Treatment

-

9 - om plént" ........................ - o plant -

Softening (S) :
None 670 718 67.2 85.8 044 105 330 485 120 450

N othiling’ 762 817 703 89 062 LI5 370 480 167 483

LSD.05 20 16 ns ns 013 ns 029 ns ns  ns

GAs (10 mM; G)

0 744 822 76.6 974 0.56 1.18 352 490 1.40 450
8 700 713 625 74.3 052 - 102 . 352 475 150 483
LSD.05 20 16 55 15 ns ns ns  ns ns ns

SxG ns ns ns ns ns * .ns ¥ . ¥ 1§

! Weeks after sowing.
? Softening treatment (10% KOH, 40 min.) was done before prechilling (3'C, 8 weeks).
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Table 7. Effect of : prechilling periods after seed-coat softening treatment on
germination and seedling morphology of P. odoratum at 6 and 12 weeks

after sowing

Germination  Bulbil formation Bulbil length  Root length  Root muniber
6’ 2 6 - 12 6 12 6 12 6 12
o ' ' % cm plant_' ........................ - 10 danf"
0 Week” 333 553 51.2 90.9 053 1.33 183 4.47 100 533

4 Weeks 447 620 805 956 067 137 310 533 100 533
8 Weeks 50.7 67.7 773 985 060 037 343 560 167 567

Treatment

LSD.05 90 48 155 4.7 009 ns 066 029 066 s

/ Elapsed prechilling (3TC) periods after seed coat softening treatment (10% KOH,
40 min.). :
? Weeks after sowing.

o2 2948 4 Utk 2 ol4sl AYA FAAE AL HALHE vl A Lo}

R 2Fo}l §Ygol AN Z4aHY W HAEMT okF Fostm & & Yo =
24 S299 E2ANGAE 42 7Hx A AU A2 AAE Yot Uk

2. £&H AuE Fueks
ZAE FEo] A4 £ 1250 GAs 1.0 mM 70 mE 29 BALE 4Y X 8UT

o)

BEF AF, 3F £E 6F Fol AT FE 28 £ A% BY P22 E 8% 2ok GAs

F71203 BF Fo Ake] el mE wopgolEs 2ozt YT LolE S 1A
ANT APA FoA 49 E& 8¥9 GAs BT AP RES AYstas AR, )
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Table 8 Seedling emergence of Polygonatum odoratum and morphological characters
‘as affected by GAs treatment period and elapsed time after GAs treatment’ .

Pararmcters (Germination - Emergence - Bulbil. . Epicotyl . .. Root
. rate rate length length Number Length
. 9% s O] e dant-‘ Co-om -
GAs treatment period (days; G~
.4 65.0 0.0 190 . 0.00- 137 8.15
8 68.5 0.0 - 1.90 0.00 - 14.2 9.37
LSD.05 ns ns ns ns ns 065

Weeks after GAs treatment (W) - ‘
0 65.1 0.0 1.73 0.00 12.2 6.84

3’ 66.1 ) 0.0 207 - 0.00 14.7- 896 °
6 69.0 0.0 2.10 0.00 15.0 10.49
LSD.05 ns ns 0.14 ns . .16, 0.89 .

GxW .ns . ns ns ns ns ok

. GAa treatment was done at darkness and 3T constant temperature.
ns, ** Nonsignificant or significant at 0.01 probability, respectively.

AuE Aol Ay dojuA @ UL FHEHY st AFx FIdEH FuF
AGEE 2T AL 129 8% 2o A€z HLL GAs £48 FFY HAFoxe 49
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FuiEe. FHE A& oz BRI Eed B opdT WS FAES &
oz {|AHE APz FIAEE ADde ez = AL HHsA &

Atk T2 G5 FAELAE petri dishE ol 838t GAs & &LFo}
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Rupture of cotyledoﬁary sheath (A) and
epicotyl elongation (B) of P. odoratum

seedlings as affected by periods of GAs3 or |

chilling treatment. White light was

illuminated 12 hours a day under 25T
constant temperature. - Vertical bars indicate

significant difference between the same
week at LSD.05.
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Table 9. Seedling emergence of P. odoratum and its mofphological characters as affected

by chilling period and elapsed time after chilling’.

Gamination

Epicotyl  Emergence Bulbil Epicotyl Root

P4
Parameters rate ,RCS elongation rate length  length ~ legth  no. T
' 9 cm = o
Chilling treatment (weeks; C)
4 632 927 " 876 - 146 1.17 0.94 5.02 5.00
6 672 924 90.9 - 258 125 165 517 544
8 68.4 93.0 90.7 26.4 1.25 167 . 514 555
12 714 - 955 . 899 305 1.30 167 - 523 566
LSD.05 33 .23 2.6 1.0 008 014 ns 0.53
Weeks after chilling treatment (W) . .
0 64.1 89.1 82.8 .0.0 - 1.07 0.40 4.37 4.75
3 66.8 94.6 91.2 226 1.17 1.12 536 550
6 71.8 96.6 953 - 50.4 1.49 292 5.69 6.00
LSD.05 29 2.0 2.2 09 0.07 0.12 0.24 0.46
CxW ns R * *k ns *% ns ns

’ Chilling was treated at darkness.and 3C constant temperature.
’ Rupture of cotyledonary sheath. :

T Numbers per plant.

ns, *, ** Nonsignificant or significant at 0.05 or 0.01 probability, respectively.
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Fig. 9. Effect of chilling periods on emergence rate (A) _
and epicotyl length (B) of P. odoratum’ seedlings.
White light was illuminated 12 hours a day under
25C constant temperature. Vertical bars indicate
significant difference between the same week -at
LSD.05.
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Table 10. Effect of temperature enforced after breaking epicotyl dormancy on the
characters related to emérgence of Polygonatum odoratum seedling

Parameters Bulbi% 'RCS T . Epico?yl Seedling
- - formation elongation emergence
5 ; _
Temperature (C; T)
Control (greenhouse) 98.1 - 953 . 93.9 _ 215
15 ' 9.6 . 93.8 91.8 ‘15.8
25 . 94.7 91.7 89.6 23.8
LSD.05 19 2.4 3.0 3.0
Weeks after chilling (W)’
0 90.9 83.7 805 0.0
6 985 98.2 96.4 29.9
12 100.0 . 93.9 " 984 372
LSD.05 19 - 24 : 3.0 3.0
Tx W ' *k *k * **

t Rupture of cotyledonary sheath.
) Breaking epicotyl dormancy was done at 3T for 6 weeks.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

R RE, THEE BAKS EE® GERS 2T RE7 ¥ 2Aede g=?
AA M BEHANUD, 15C, 5T A Aolst gRled, FREAES HE2TFAMN AR
21 25C, 15C 02 Zadyt ¢80 % Ayide] ge WSEA IKF MEE
T WAKS ERE@ MRRS dujE Fiekst AFEode 6?’:‘—2} 125 E F7HH
U 639} 12570l Aol7t QYR wH, $REEES AuF FUEt F Al F3
242 Z/lse AP BAT WA BE Fusns) olfeld A FREWE
& gol7] 9ate] BT oA T E& 2ol w2 AAAE Aol BIA =Rk
NYe mede nAE A% v Pl ¥ & A AolT (E 10).
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Table 11. Effect of temperature enforced after- breaking epicotyl dormancy on the
morphological characters of Polygonatum odoratum seedling

Parameters Root Bulbil * Epicotyl Leaf
Number Length length length area
........ m dat_l e plant" sz plant_'
Temperature (C; T) A
Control (greenhouse) 6.9 4,65 1.37 2.19 1.31
15 6.0 453 1.28 4.84 0.54
25 : 5.9 443 1.38 417 163
LSD.0O5 06 ns 0.07 0.13 0.10
Weeks after chilling (W)’ -
0 52 427 1.14 0.79 0.00
6 59 456 137 °~ 514 162 -
12 7.7 - 480 1.49 5.28 1.87
LSD.05 06 0.27 0.08 0.13 -~ 010
Tx W ' *% ns * * % * %

), breaking epicotyl dormancy- was done at 3C for 6 weeks.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Fig. 10. Rupture of cotyledonary sheath (RCS, A), epicotyl elongation (B)

and emergence rate (C), root number (D), epicotyl length (E) and
leaf area (F) of P. odoratum affected by temperature and elapsed "
time after chilling (3C, 6 weeks) treatment for breaking epicotyl
dormancy. Bars with the same letter are not significantly different
at LSD.05.
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4RZAY DAY ¥2 FAN IHF MRE, FEH WA EFE @E% 25}
o 2Ae] 805l Wekel B5%elA RSrou FREVEE FABeIM 55%T BEF 2
bR paaATh APz AT) W WL T IEKF MERER, FEM WA,
I WEE YRS 55 432 A6 vt Mt elFo|d 657A dA
3 ZAsdou 127dME Ad 25 gE Reg 2AHUAG (F 12).

Table 12. Effect of light intensity after breaking epicotyl dormancy on the characters
related to emergence of Polygonatum odoratum seedling

Parameters ' Bglbi% RCS Epico'Fyl Seedling
formation elongation emergence
%
Light intensity (%; L) :
Control (100)” %66 94.3 93.2 29.8
80 978 94.6 93.7 26.8
55 39 915 89.3 234
LSD.05 15 25 3.0 25
Weeks after chilling (W)*
0 8.7 83.1 80.1 0.0 .
6 B8 98.1 97.2 39.2
12 08 98.1 97.2 98.8
LSD.05 15 25 3.0 25
Lx W *k * * *

! Rupture of cotyledonary sheath. .

? Done in the growth chamber controlled as 86 uE m™
t Chilling was done 6 weeks at 3T for breaking eplcotyl dormancy.

ns, *, *x NonSIgmﬁcant or 51gn1ﬁcant at 0.05 and 0.01 probability, respectively.
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Table 13. Effect of light intensity after breaking epicotyl dormancy on the
morphological characters of Polygonatum odoratum seedhng

Root: l Bulbil Dmcoty] ' ~ Leat

Parameter; Number  Length length . length area
- m dant" ) e Dlal’lt-;l —— szplaht_|"“
Light intensity 06 1) .
Control (100)* 68 . 458 1.42. 259 . 1.14
80 6.4 457 147 324 150
55 58 431 1.37 352 1.51
LSD.05 05 ns ns: 0.18 0.08
Weeks after; chilling. (W)’ '
0 5. 420 112 0.79 10.00.
6 6.0 458 -1.50 427 2.05
12 79 470 1.63 4.30 210
LSD.05 05 0.32 0.10 0.18 0.08

LxW *% ‘ns ns *k *k

' Done in the growth chamber controlled as 86 uE m® s™.

’ Chilling was done 6 weeks -at 3°C for breaking epicotyl dormancy.
ns, ** Nonsignificant or significant at 0.01 probability, respectively.
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Fié. 11. Rupture of cotyledonary sheath (RCS, A), epicotyl elongation rate (B),
' emergence rate (C), root number (D), epicotyl length (E) and leaf area
(F) of P. odoratum as affected by shading and elapsed time after
chilling (3T, 6 weeks) for breakmg eplcotyl dormancy Bars with the

same letter are: not significantly dlfferent at LSD.05.
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Table 14. Seedling emergence of Polygonatum odoratum and its morphological
characters as affected by nutrient supply and elapsed time after chilling
for breaking epicotyl dormanch

Emergence Bulbil FEpicotyl Plant Root Leaf
Parameters rate length length  height Length Nurber area
............ % | plantﬂ - no.~ Cfﬁ plafl
Nutrient supply (N)7
None 40.8 154 2.72 3.89 477 6.11 1.21
Supplying 41.0 1.91 2.54 272 513 6.89 1.22
LSD.05 ns 0.15 0.11 ns 0.23 054 ns
Weeks after chilling (W)
0 0 1.13 0.78 2.33 4.28 5.33 0.00
6 43.0 1.82 350 3.17 495 6.17 1.73
12 74.7 2.23 3.62 6.00 5.62 8.00 192
LSD.05 55 0.19 0.13 0.88 0.28 0.66 0.10
NxW ns * ns ns ns ns ns

! Shaded to 45% compared to no-shading, Control.
Supphed 40 ol per liter of bed soil once a week.

ns, ** Nonsignificant or significant at 0.01 probability, respectively.



2. vk AstAe]l B4Fd 3
7h. ok el e}
Fad B9 o%e U 72 % ase a9 129 2ok A g% FrE A4

woh Aspiel AQAE GRS diz vle] guko]l B3 S KA K7 weiHe] 914

T T T
5 150
I ]

— 4Fr {40~
£ w
E’s ‘30§
870 17 g
L] o o
Ez- 120 @
(%] J =
©
1 {110 2

Embryo size (mm)

Fig. 12. External (A) or internal (B) and size of P. odoratum seed.
Letters with arrow L. length of seed or embryo: W, width of
seed or embryo: M, micropyle: H, hilum.
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Fig. 12. External (A) or internal (B) and size of P. odoratum seed.
Letters with arrow L. length of seed or embryo; W, width of

seed or embryo; M, micropyle; H, hilum.
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After-ripening period (months)

Temperature(°C)

Photo. 1. Internal stereomicroscopic photographs of " P. odoratum seeds forced with
different after-ripening temperature and its treatment period. Letters mean H,
hilum: EM, embryvo: EN, endosperm.
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Photo. 1. Internal stereomicroscopic photographs of P. odoratum seeds forced with

different after-ripening temperature and its treatment period. Letters mean H,
hilum; EM, embryo; EN, endosperm.
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PPhoto. 2. Stereomicroscopic photographs of germinating 2. odoratum seed. Letters having
an arrow mean B, bubill: E, epicotyl: R, root.
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Photo. 2. Stereomicroscopic photographs of germinating P. odoratumn seed. Letters having

an arrow mean B, bubill; E, epicotyl; R, root.
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Photo. 3. Movement of bulbil and root primordia in germinating P. odoratum seed.
Letters having an arrow mean E, epicotyl: EM, embryo: P, primordia of
bulbil and root; PB, primordium of bulbil; PR, primordium of root: R, root.
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Photo. 3. Movement of bulbil and root primordia in germinating P. odoratum seed.
Letters having an arrow mean E, epicotyl; EM, embryo; P, primordia of

bulbil and root; PB, primordium of bulbil; PR, primordium of root; R, root.
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Photo. 4. Embryo enlargement (A, B, C) of germinating P. odoratum seed and
re-emerging epicotyl from already formed bulbil (D). Letters mean B,
bulbil: E, epicotyl: EM, embryo: EN, endosperm, R, root; RE,
re-emerged epicolyl.
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Photo. 4. Embryo enlargement (A, B, C) of germinating P. odoratum seed and
re-emerging epicotyl from already formed bulbil (D). Letters mean B,
bulbil; E, epicotyl; EM, embryo; EN, endosperm, R, root; RE,
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re—emerged epicotyl. '
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(GGerminating characteristics of P. odoratum seed. A and B can be divided

into the 4 steps of Photo. 2. and epicotyl dormancy must be broken at

stage C to proceed the next stages.

Photo. 5.
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Photo. 5. Germinating characteristics of P. odoratum seed. A and B can be divided
into the 4 steps of Photo. 2. and epicotyl dormancy must be broken at

stage C to proceed the next stages.
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Photo. 6. Effect of 6-week chilling treatment (A, B) for breaking epicotyvl dormancy
and shading (C, D) after the chilling treatment on the morphology of P.
odoratum seedlings. Shading was treated at the 65% light intensity of the
no-shading for 6 weeks after the chilling treatment.
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Photo. 6. Effect of 6-week chilling treatment (A, B) for breaking epicotyl dormancy
and shading (C, D) after the chilling treatment on the morphology of P

odoratum seedlings. Shading was treated at the 65% light intensity of the
no—shading for 6 weeks after the chilling treatment.
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Photo. 7. Stomata distribution in lower leaf surface of P. odoratum
seedling and amplified stomata and guard cells.
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Photo. 8. Seedlings of P. odoratum directly formed from seed (A) and growing after
forced the chilling to the seedling A (B).
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Photo. 8. Seedlings of P. odoratum directly formed from seed (A) and growing after

forced the chilling to the seedling A (B).

_76_



Z3 o2 R FE7E Fdst gxpgel FAE 1dA (A OF UAAHL=2 AHZH

2 71 F A% FUg BAA dxge) 2PHEE @ 293 (B, D 14%
(A, Oyl st Rele 71 gn dage] AY, 53] 2ol vHro] @eld 2 stA ol
2 Aoz BRHJG. o AR e 1dAEoe 2dae 49 FiEol g9 & AL
2 Vel Ago] AAEFE A3ALS oL vdiste 2 Zojge At ¥E Astd
22 AAHYE FAe MEF A AFE AFFeEAM BAHE Aol ¥ & e
(A% 5, 1996), 47 AP AFelM FAAAL FF 2FoF R Felo ALA A

dgate] hFolE AR F o)) AT ARAM JHE - o8 HE AstFoz ¥Es

l

b

7] gEd HBE (1998c)0] @4 NEFE AA e YAt Hxo 2Ho & F 3
At

. FEAEEY EAEH 79

A7) Ao A Fate woldAd A AsFolet HeE P ALATL HiFo] A
Ao wet 3 R Z o]FH F (AR 3) aFolet He2 o] #ohH7] AlFEA
o} AZFolo] Adhe] HAE AujZe] FHozRy EuuEA gow Ay AuEH FU
o i AA AdAGNMe Zo] FER2 LeHA ¥e A2 veun. 23y petr
dishs} Ze 48718 ol 4% AFelMe Td7t e A2 Bu (§F94, 1978 GAs
APolM R FREHC] olFoANA &gt olejd AdE FHst
of JujEe WUWE FYP A& AR 9% 2k £Fole] §
e a9 e Adxz AdA Aoy (A), AiE FHE BgE 2o
g AS Az dAdeR sdEo GuFe] YR E =EFH] ALH
Roz velgc (B). oldd AL ofn] &Fol, F AHeR
< g ARAME 28 setA 48 A A9zt FEHA Fol GA; A
aFE Zd4A4 B2 49 250k AP By FuEH 2ol FHEAIL AY
2 o]Fojx)x g+ A 71A=Ah(C, D).

oX,
o

s

-77_



Photo. 9. Longitudinal shapes and their amplification of
bulbil and epicotyl in P. odoratum seedlings
developed from seed (A, C) and seedling (B,
D). Letters mean B. bulbil: C, cotyledonary

sheaths: E, epicotyl
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Photo. 9. Longitudinal shapes and their amplification of
bulbil and epicotyl in P. odoratum seedlings
developed from seed (A, C) and seedling (B,
D). Letters mean B, bulbil; C, cotyledonary
sheaths; E, epicotyl.
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Photo. 10. Epicotyl and root development of P. odoratum
seed and seedling. Their primordia were
observed in seed (A, B), and growing embryonic
axis (C), and the epicotyl was being developed
in the stage of its bulbil and root formation (D,
E, F). Letters mean B, bulbil; E, epicotyl: EA,
embryonic axis: EM, embryo; EN, endosperm; P,
primordia of bulbil and root: RC, root cap; S,
seed.
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Photo. 10. Epicotyl and root development of F. odoratum
seed and seedling. Their primordia were
observed in seed (A, B), and growing embryonic
axis (C), and the epicotyl was being developed
in the stage of its bulbil and root formation (D,
E, F). Letters mean B, bulbil; E, epicotyl; EA,
embryonic axis; EM, embryo; EN, endosperm; P,
primordia of bulbil and root; RC, root cap; S,
seed.
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Photo. 11. Cross and longitudinal sections of germinating P. odoratum

seed and seedling. Well-developed vascular bundles were
observed in embrvo (A), bulbil (B), and rhizome (C, D).
Letters mean B, bulbil; C, cotyledonary sheaths: E, epicotyl;

EA, embryonic axis; EM, embryo; EN, endosperm: RH,
rhizome.



Photo. 11. Cross and longitudinal sections of germinating P. odoratum
seed and seedling. Well-developed vascular bundles were
observed in embryo (A), bulbil (B), and rhizome (C, D).
Letters mean B, bulbil; C, cotyledonary sheaths; E, epicotyl;

EA, embryonic axis; EM, embryo; EN, endosperm; RH,
rhizome.
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Photo. 12. Cross (A, B, C) and longitudinal sections (D, E, F) of
developing P. odoratum secedling. The vascular bundles
were well developed in internal developing rhizome and
between root and rhizome. Letters mean EP, epidermis;
R, root: VB, vascular bundles.
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Photo. 12. Cross (A, B, C) and longitudinai sections (D, E, F) of
develqping P. odoratum seedling. The vascular bundles
were well developed in internal developing rhizome and
between root and rhizome. Letters mean EP, epidermis;

R, root; VB, vascular bundles.
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Table 15. Effect of repeated chilling to seedling with leaves on the characters related

to emergence of Polygonatum odoratum

Parameters Bulbi! RCS’ Epico‘Fyl Seedling
formation elongation emergence
%
Chilling (no.)”
1 %4 94.1 88.8 379
2 R4 974 974 61.9
LSD.05 ns ns 25 3.4

! Rupture of cotyledonary sheath.
? The second chilling was treated to the seedling with fully expanded leaves on 6

weeks after 1st chilling.

Table 16. Effect of repeated chilling to seedling with leaves on morphological
characters of emerging Polygonatum odoratum seedling

Parameters Root Bulbil Bulbil Epicotyl Plant  Leaf
Number Length length width length  height area
- 1o dat’ em or cm® plant’
Chilling (no.)’
1 7.0 397 1.47 0.26 2.93 6.77 1.83
2 26.0 6.90 3.00 0.56 6.93 13.40 350
LSD.05 1.6 088 0.72 0.03 0.99 0.43 0.33

) The second chilling was treated to the seedling with fully expanded leaves on 6
weeks after the first chilling.
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Photo. 13. Effect of repeated chilling on the growth of P. odoratum
seedlings. A and B after normally produced from its seeds
were given the chilling. A were grown normally but B were
vigorously.
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Photo. 13. Effect of repeated chilling on the growth of P. odoratum
seedlings. A and B after normally produced from its seeds
were given the chilling. A were grown normally but B were
vigorously.
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Table 17. Seedling emergence of Polygonatum odoratum and its morphological
characters as affected by shading, supplying of nutrient solution and
elapsed time after chilling for breaking epicotyl dormancy

‘ Emergence Bulbil Epicotyl Root
Parameters rate Jlength length Lergth . . Nurber
A E—— S cm plantfl ............................................. no. -
Shading (S}’ ' "
None 36.9 - 173 263 495 6.50
Shading 279 182 . 262 4.84 6.56
LSD.05 2.6 ns ‘ns ns ns
Nutrient supply (N)” ,
None o 324 158. 263 477 6.11
Supplying- , 325 196 263 5.02 6.94

LSD.05 ns 009. - ‘ns 019 0.48

Weeks after chilling (W) |

0 0 113 0.78 4.29 5.33
6 36.1 195 3.44 483 6.08
12 61.4 2:23 3.67 557 8.17
LSD.05 3.2 0.11 0.10 0.23 0.59
S x N ns ns * % ns ns
Sx W ik *k ns ns ns
NxW ns *¥ ns ns ns
SxNxW ns ns ns ns ns

’ Shadfed to 459 compared to no-shading, Control.
7 Supplied 40 mé per liter of bed soil once a week.
ns, =* Nonsignificant or significant at 0.01 probability, respectively.”
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Fig. 13. Bulbil (A) and epicotyl (B) length of P. odoratum as affected by
nutrient supplying and elapsed time after chilling or shading. Bars
with the same letter are not significantly different at LSD.05.
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Photo. 14. Growth of seedlings from P. odoratum seeds (A) and rhizomes

(B). The A type seedlings were produced by the treatment

procedure of Fig. 14 proposed below,
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Photo. 14. Growth of seedlings from P. odoratum seeds (A) and rhizomes

The A type seedlings were produced by the trcatment
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procedure of Fig. 14 proposed below.
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Fig. 14. Treatment procedure for the seedling production using P. odoratum seeds.
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Q7. B FAANAT Bol, aFotdY R AMEUAe] mAE 9% AR
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A5, FIH, BAY, 19972 T2l FRHA R B FAEA) #F 7.1 ¥,
KOH 2 gxbberellm o) & dol g AFol A iﬁ;‘f—‘?—iﬂ (‘96 A+ EH) 30

31-37.
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A 9B I TSN

0.9.’.'

A 3z FIHA
A1d A o

S=d (Polygonatum odoratum). st ae] £l E}
ol nAe oA &3 A@} 30~60 cnS Eol2 A 6~7¥7E0 H4 Fo] 3
m 8o FAZt ek @ RdAME R 9 Atk %Ziéi wo] ol 450, o
o 74A) sekzal FEEF, HZAYo2 AT 7)H, T2 AT K T FAR 240
T3 FEAT 949748 £548 et d&d B F Ao ¥:F0] duxder off
HA ¥z FFE=0t F76HA H6, 25 e 993 2 AYAES 2EH
gluconegenesis& %3l '0111—111%1_22 Al ol & €t) zHFelAM 2 gluconegenesis® F7ME,
e 443 wud Bast 3o 1 ABAES BAZAE obrlsel APars
glycerol®, 2|7} 0401\41:} Aate F8 o Yol7lE st acetyl-coAel WML ok
718t ketone-body e #Att £3& Zistn frelg AYdel I AN FEAPeR
AEs7] g §HFo2 Awdo]l BASIIE Frd 222 ALY dARF S 5
Balr) A8 FEMHY A4 Fo] 59 A2E A ¥ AT Fuwel A=
Hal d4d FERGT HAE dAMe ofg] &It e EFS FMstE ATt ol Fof
Az es], o 4009%F —l opgalgAEo] guy ANEA AR Yoz 2ud b Yo
(Baily ¥, 1989). %828 E& &3 2o ¥Ase] e Yehigte A7/ A%
Aoz oo m Yo, A FHo AFE Re A2 do|n] I YR ES o3
e A% AEF 71d € FEAE 244 did dF 2 FHHoz AFHA Rz
A Ao, kYN EHES 2 H4E F el A it Fl - oz B #4
o] AFHX Y=, TP 2 YA &%) dste] LEY dF =) s SAu

rE.
ox
&
g
o
fru
2o
Hi
2
2
lo
Lx
il

(Akhtar 5 1984; Akhtar 5, 1985 Bailey 5 1989; Bajpai =, 1991; Day %, 1990; &5
Al, 1988; .Iyorra &, 1988; Villar 5 1986). ol&l&t @HolA $eo nfAFeoim AFH
02 AYA g olgsol o oA gL Aol W HIHoln et A1t
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875,

2ut9 (Ixeris dentata Nakai), 24t¥ A} (Prunus davidiana Fr.) & 2z 2] (Phragmttes
communis Trin)e] methanol & &0] alloxan % +% FHNM Froldez dF& ‘7’%
290 n Roagon (Choi S, 1990), streptozotocin Bk F% A FAZE (Co
mmeinae Herba)e] H20 &€ methariol 2&20] ALRREHE RAGR sAL(Ki
m 5, 1991), HABE 22E AL alixano] o3 Fxrt F2Y Aol YRA S
89" 7+Aa9 37 7+2A glucose-6-phosphate dehydrogenas-e 2 &4 E7]; 3 &
Aota SATHESD 5, 1992). 2 N E FEUHT(Lee 5, 1988 A7, 1990) X ¥
A (Lee 5, 1982)2 vl 23t $-8 yete] 2A4sts o) 7HA ok &4 29 BB st
E3bo] id A7t o] FolH K

A2 g Moz Fu 4 Be ope A4 d&FH fAUtdME 22
Eo] 28 oA 7t AAPe) Y AAE FAZ dFHT Ae A HI}d Ao
(A% 5, 1995) Z2AME o EAS sHAsr] st Aot A gL 4F
7154 AE 2 2A¥8F A8A9 FA4 FHsn Qe Aol A7A MLE 1A
¥z x8AE 4¥RY LDL-cholesterol& ¥FolM 20~35%74A %& + U
cholest&ramine—“} cholestipol® Ze ZLH2HE FEAEF Fe2vE AFAH BA3

rir

.‘I-I‘MG-COA reductase (3-Hydroxy-3-methylglutaryl-CoA reductase)®] inhibitorgl
Lovastatin (Havei 5, 1987), Simvastafin (lingworth 5, 1987), Pravastatin (Kajinami
1986)5 0] Awsle] AFel welHn Yok olF AAEL FU2HEFEE 9F 5
= A8e 7HNT Jou AR side effect® FBHT YA o] 4HQ FEeyoz
Agstx] 23t} (Hlingworth 5, 1988). 2@ % nicotinic acid $& AHE&ta zhel
LDLolt VLDL®] *3@”‘*5 AP oA FUASY gL AAPe] APIES B3a
i "]E?S}'7 Qort o] = Hz—}%ﬂ A7Zaa 2 7 AL AHES AT e
Lol °]‘3} 454 o4 nHZe) we AYBAY Fo wYJozE 1YY, HTE, 2
AYZF, FxFol AAHn Yo, vFdMnt BriztE A 90U ol wste 1 3

¥ on

rir
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159m0) AlgatE Aoz LA ok AFEB7) VL WA ARge 0%E A
3 9en, oAE dFE 1 FAE welrte Ao Bl

A2 ARAZe BA dAol H3 gt FIA FAAEAE F UM Fgor @
gEol AR E ol S 4BL 163 29%9) 18377 Ao (o|FF, 199%), BF 4
£ pae o ogo ALST £ AT (HYA, 191) HAE FHL WE £
% 2ol (WA F, 1987, A2 FEHYS s LA 2H7t 9FY 478y
So] Qo Y%A 5, 1995ab) LAYE MAEI #F FAAHd e BaHA o
gty DAV E FudWEe HUS o] F kN Hele AT FA AH Ee X
2% & 9t 7154 240 Bt g o]F Te2HE A 22 59 AW A8
NAe] £ugE oy 248e #asty] 98 AT A2e F8718L 7+ cholesterol
lowering drugel 7ol AER® ek 2y FEAE ov] 2 HEH 73482 &
g50]e AA2Folnz FaRAe] EgolA Yehti ofd sbA 2%8e YEYA 9
2 Aoz wud

A2 AQAsel B A48 Fate ¥Hz oA AFAE L SFLHI mug
HuA TAYZ, SU4s 1Y, TEs e vy 4UAY A AR 2393 9
= 240 @A AT UshdE A8 A@e AZA4L ol FIelT 1 WA
GE7) AR dew ol dE Aojawd Bae 715 AE sLe] AR 2
ZHT, A48 870 Exsyel Be B LR FdxHS M AT ALY
278 2EAVIE G H1 ok & WA U WEG nAYSE oA, 53
2 A8 EL monocyte, macrophages 3 &7 d@ude] FAso AFME(foam cell)
2 A@gs 990 931 ok 2% FUUEE S/ el UFE AUNBLA 4%
nh] EE FUARE FEsAET (Johan T, 1990). 1984 k¥ LRC-CPPT (the

a0

rie
-

>

o

lipid research clinic program) & 7#Z3¢} Helsinki Heart Study 23 (Kannel %, 1961)°l
oA Zel2HE9 HAAES 1% Y EF A8AA AEL 2% Y F AT LA
A,
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F#H FUodMe 2d AEEH YR H ARAEEL ol & I Lo

e, 53] Sonzga 2L 54 dMoME FEHA FFHYEC] Bol FEH I
o] §oldte @ol $&HT Ut} o] & o]&3H FHA BNyl E drVIes =YIH
GEAZRREY ur|TAH A9 "o JI5E Aoz ADHT. FTuUA FYHEHE
ZoA T2 8D B8 AT FuFA HNIERE UYelle R22 RIHY
o (=2 T, 1995a,b). .

520 & 420t AE0 FRan, AR, 2 59 SR8, da A ohuwa,
A4, 293, Ghzels AFoz WA E3sk UE 8 -adrenalin, diosgenined
mucose polysaccharide, myristic acid, hecogenine, £ -sitostrol, stigmasterol,
polygoaquinone 5o &=l A1, o] AFEEC % &AHE UelE ALz &
A4 Ao (Y43 5 1995 Kim 5, 1980; Lee 5, 1982 Namba, 1980; Tomada %, 1980;
ojd& 1994). dtA|gt AT FulgE AAZHA EH L FZHd FHHAAJUES EFE
& AAANoz Restd dFES F2E ZAT ATEL ol o)FoA YA ¥} g
A, T2 FHHAE 98 1A, 7154 B Fv] A2 AAHA EMH FFEE
Fase g1z E AP ATE FPsE ol Yoy Aoy 23, olFd AF
7t A8 dol), 3 FIAE 29 &£ A& Rojn, T2HUE o4 FH HF
59 Jdo] o]FolA Aow, FIFAE AW, FIFE FTUSAAE F/HA5E F
AR 4 .98 Aol |

#W, 524 A9 JEE 2UL 48 AITPUL ANST, HE APAA ST
Eslol e FEEE AARE FA4L AT ol Yadth FE0| AARE B
oz HAHE T2 Ao U & AIAEE YA € Aol agx, T
e AAHY AT ] T2 FEE U FTELAHEE FIE o, A WA
olmE BABHE YA E AHSA ¢ & AL Aoy, oL, FELILE Ao}
Ae ARE o83 2 AZHF L ABERYFo2 Aeg & e RAolc}. e}
A, olglgt A7t Mg wo) SZele 2INE Y 4 AL Aoy, F2YE ZHBH
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$1, FREE FUSAAE $7ha5e FUAY & AL Aol
olelA]l 47 B uhe 2ol $EA BN g4 AF ATE G54 6 71N A
2 ol WsnA Sk A WAE EA Sl Tdsloisls Jsy R gel AR

9 243 %&as} s +93n, T UAZ, $20 S0 I EAHEAE
WA g, g4E o T2 FRIIUE FIE 3 2 AA TH ALe £
4 2dse AY a2

Psna Bk 22D, A BAZ, $2A S TeHAUE Y
StEaNE o gate] ResE s154 839 2y B FHol WP A7 E AL
W WAz, S2edold 2A® 2% 42 BTRE FRde ATE FYAYG. A
W2, 529 222 T n-BuOHZNA 250l dojxe 230) 4YBA N
A7e 52498 Tad S9sun 295, Ao AAAE AHEHA $2d 3
o 71ZEE AMEGE TS FRFLA FRen, doid Ao wt NAFL Azt
27 SR |
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A 24 As R PH
L7154 2 90 e BT g

2 ATME 7154 2 9l JRe 2H% B4 2ER AA £ ATPEA o
& 7154 % g6 4% WE FH%E ATE SURAG. F2AS A A, Be A

(80T, 120°C, 160CoNA ztzh 1A, 2712, 3AI MY ®2)& 3ulFe] FF5 @7 94
712 B FAS%D FAE ARE 2 ¢ flaskdl £ Fol, ThAl 2] 2HSE e
$2 flaskel ¥T mantleZ FHL3u £F7] FHPAE oIS MY TR HLA
oY EL ice water trapsl $HAA FFAL A& %, of ZHAL diethyl ctherE 7}
3o 2A2U712 ether® AANA FPIHE 55AL AU ol& GC-MSDE ol 43t
o stk

AAE 85 £ 2 AA T3 A%

dHE &8 FEAY AAYE &Yy A T2 Fol FHHA de F8
F845Y Cy, Zn, P4, Cr, Cd 59 &F& A sigen, nFez FRE e
FTEEE AA}e HEVIes AEsnA ddd. At F3H Y 10 g& volume
flaskell ¥ F 5 mee] AAE Wol WHgAN F F£& oA 7tE FLAAC. oo T
A RE WRst A 5 meet A (HS0s) 5 mE ¥ 71 324z 1 og, 4
TN B4 F THF 50 M2 {3} orldn FFEFE Yol 100 M2 TE #i
BAY ¥ A2EF $PFEA (Atom Absorbance Spectrophotometer; SHIMADZU)Z
TEEE 48U £ Ae FAAA MgCly, NaCl, CaCle, KCl 5& #H7lste 5=
2 A5y

3. 7154 249 23 2 53

APARY F2AE (F) ARAFNA ATY F2e 40 ke 13 W)L AgaRoH,
24 Age s9wEe oo 2o BAsld Az $TAS qeee go 2A Re
¥, BA7104 A ¥E $TA-ARE $92 8N 5L 0T F8A0IH Wslg
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mechanical Z¥7] 8 ¥3 (B A8 fste] nAP A 28 WA - FESAT F
2892 AP (DA} L IFADE cddsel WY ¢ e F UL 3
o THS U NRLL ALFAE olgstel AARAL AeE FF o] methanol
+% % ' H,O : methanol : —’F%%“ﬂ =10:9:1:109 HIEZ 42 Fo I}, E2EXE.
g n-30e oz 474 F&50 F2EL AU

-1)1

4. 7% Qe 7z 2R : FFE 134 AFED

2 99l ol48 NYARY FTAL INHAEAN ATY S22 40 kg (13 B)
& ARG B Bdvlol 2T FA methanold ol WA ¥E F, 2N
7 B¢ $Z-methanol §4L 48417 B 80T F& AolA . WAr1s mslg ¥
Hopel 23] WH . 2EHNUYG. 2284 ASYNEZ AHetd methanol & A F.
methanol 29| 350 9 methanole Z¢EAE ol &3ld AASATE Methanol, 5
Z 9 o] methanol %€ : H20 : methanol : hexane(10 : 9 : 1 * 10, v/v)e] vl &R 42
% ol#}e] Fig. 1.3 o] hexane, CHCL, .n-buthanol €22 Z& &3t &8¢ ¢
Aot 7 Sl 3&3a ojW 228 AAEve WE TLCS Re & ol&3hd]
2289 o™, hexane 39 2228 Pesad 52134 08 AU

2235 hexane29 %ZE& hexane : ethyl acetate (2 : 1,3 :1,9: 1, v/v)d AAE,
g ALgstel 4 RRoZ Ukold Yoz BASNAT 2 FolA HAEs hexane
! ethyl acetate = 2 : 194 R@to] 0737 04470 tehd ¥ 82¢ 2L, hexane :
ethyl acetate = 3 : 191 & Reatol 05148 0.359) vehd ¥ 23& o, vpAReR
hexane :-ethyl acetate = 9 : 181 H7j&sjol M Regto] 0.709, 0595, 04811 hebd 4] &
AL By, 22 Wios 329 CHCh 314 % hexane : ethyl acetate( : 1, 3 :
L 10 1 wwel AASHNE AHestd A REog. uwola . palstdt. ArAsdh
hexane - ethyl acetate =:2 : '10]A" Ry =-0238¢] et B2 #Y3¥2, hexane !
ethyl acetate' = 3 : 1 -°]A & Ry = 03089 Yveld 2L FatAtt. £F hexane !
ethyl acetate = 19 ¢ 1 AT Ridtel 04363 0141l e 5 -23& Belatach A9

l
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2% hexaneF oA WML v|E hexane @ ethyl acetate = 3 :.12 A& HE& wo] Ry =
0359 Jveld 48 BE1E #2391, hexane : ethylacetate = 9 PIR AERE
ol R = 0481 vebd €28 HFE N2 Fesignt 2T AFESY 5849
TEE EFAQA U o8 AR

5. $2¢ #22(n-BuOH2)e| A2y %

EANBIRE S PE $2d (13 8. 20 ke)& MeOH £ sol A} 80T 48 2%
g Mejste] 248 2282 hexane chloroform 2& AAM n-butanol 29| 2288
FHee] AR, $2d & dYon, the ARE MeOH vl ol q A elH 13l
TEU0Y ANEE AT ol F A Az, 217 STU0Y P =S
2437 st $BAYL ANSAAT. NGOl ALY B2 A% 3FHE Un
Sprague-Dawley 3 #E WYETEAYAY (3% S4P)ZYH TUso], AFo] 280
gol @ & w7 Lab. chow pellet Jol2 &8 F Streptozotocin FAH 9% G
2498 F5d W YIRS $BES Y& (BE20)% ¥§ (50%5%), 23
AAzPe 94 BAse] SEAYAN 45 Agqold] Y& 537 ASHYY. 2E 4
ol Af Hol2 o su gL vy FIeAFUA A@WAe Aglo] ASE FAY
HE fAGA. AS7I%0] S2E GEY ok 1247 AANY F dPlzz SEEe
A 712 wpH Al Ketamine-HCIS B73o] £ F B8 A9 (inferior vena cava)
2Ry ¥4e +AGAt £3E HE YAEY7)Z 4TA 3000 pme2 158 F
AU AA Y BANAT. T 2, 4%, A%e qE F AAAYSE a9
A AP0l B9l g AAE Be $FE ARAnE -NCAA Hustdch wod Y
e uua, 34D, £ YAITY2HE 59 SEEH) ALHUG. YIEE TR
% ¥E 21 F BA2HE SEE B2UE HENY oUAY Kit® Ao 23
St 2E ARE SPSS package® o83l Mestfth AolF W TE student
ttest® ANetel 3 feolde ATANUL. BE 24N W7, LELAE Atsigon,
A8 Zzol o] HZ4H EERET AneE HHYoz YFEE AN AR
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6. A7MAE o] &F Jlzx FA

s2e A 22| gol NEND SYnDL 27 05%, 1%, 2%, 3%, 4%, 5% AP
ste 3 2z Asbete] 2ol Ao FEEe] BE BEAYL FddA. FEARE
B A7A 2e AHzPos RE Fo Bz dEo AfaNth BHAYL 53z
wEad gAsder, BsAgYLe FUqGT 429 G4e daez aned,
A A A £2 Urold ANST wd, gagAs Ara o g @ A
AN S2e Ae 2R 1 gol A (B4 AN WHAFAA B BUZFQ
AE AE, BT %3 (NFAH TAS] AP ALE, BBE 27 05%, 1%, 2%,
3%, 4%, 5% AFsE FE 22 Wrhse) $2d A V) BEe] BE BEAYE FY
sgth SEAAE B AFA 2 AYzhoz Be Fol BT 5o ALsdch
BEAYL 532 BEAA AASRon, BsAPUALL FUdstn 425 tHe o
goz o, A A Ak 2 Yrold dA7A 388 s BF SEE
' 74 %, HAJAE HA (painty), £ (green), &l (burnt), &%t (bitter), T

(sweet), B2 = (tart), 78 1 (gamchil) 502 TEHH
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A 34 45 2 23

1. 71574 2 v BE9 243 94

2 dFdAe 71548 £ Frl A8 B4 9A4E SE2 AN = sEyd ¢
E 7154 B vl HEd HugE -’?‘—343} d st Fu JE RAAE 1
A RN 5299 F8 o AHEo] 1-(2-furayl)-ethanone, bis(2-ethyl)-1,2-benzene-
dicarboxyic acid, hexadene, benzeneacetadehyde, benzoic acid 322 FUHUZ, 7}F
(¥8) A ol aldehyde, ketone, furane, alcohol, alkane 9 #FFol F/1E™, sweet
aromadll #43t= furane FEA7F 120C o|¥od M= FH3] 243t 80T %43 =2
BE o] gm AR wWsly B w HHe 2AYo] FAHALY.
7h 154 B3 & 2§

£ Ay A43 F2Ue HAAQ (PAAAFAAN Az T2 452 E
B2 2stoq 7149 E"éi HER 2™, methanolZ 5A17H5 <t shakingdlel 4 E
3 sldth BE WWPOT 48 BE 2353 RE e ¥Y oo, 7} BSs
methanolF2 &€ @A Methanol &8-S F4o) wel Hexane, Chloroform, Butanol
o £2o=2 FY3iq 7 £Y9 sHERe G £33 JMERE A F By Y 5
3 2282 9& Fo, U2 YF RBIYL. EF 10 mM  p-nitrophenyl-
-D- gluc031dase 0.1 meoll 70 mM<UAr &% (pH6.8) 28 m¢ 718FE 01 m FA NS 73

i, 97le] 22 MeOH %% &, Hexane $%¥, CHCh %%, BuOH $%2 5¢ 7%
o A1 025 M sodium carbonate 1.5mlZ ¥-& AHAAAZ Fo 400 m FHEES
o]- g3t &3t

2% w718vlo) Y FEES £YL hexane : ethylacetate (61 ; viv)2 w3 32
otE32 9 (thin layer chromatography) Z3 hexane 28ol: 2 7lxe &R0,
chroloform €8¢l 1 71219} &3 o], butanol EEANE 7 71 o}, 28 x
ole 3 7HN 8] £Fo] AT HAHAY. °1F & E B9 o -glucosidase A&
7ol EMAAME  control2A  a-glucosidase (10 unit) 01 meo] Z)A(10 mM
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p-nitrophenyl- @ -D-glucoside) 0.1 m¢2} 70 mM 4t $+Z o (pHE.8) 2.8 me-g H7}st
BEE Agadth 4% £28 £99 glucosidase AAFolE 24F 3529 $¥g
& #7 Ho ¥rh8d controls £YsA 713 gEde Pt 3D whee
37T A 30%°] A Fol, 400 oM FHEE AP en, 4% B &A%: 2
2 Fo hexane 1 (R=0.13, hexane : ethylacetate = 1) BuOH 7 (Rf = 09, hexane :

I:O!A

ethylacetate = 6 : 1), Aqu. 1 (Rf = 0.1, hexane : ethylacetate =6 :1) °] a-glucosidase
g A#Fe] FAHo °]§°] TEdo EASE 8 Me 4 ERAYe AU}

UG g 4R 22 2 ga
SEUE W A, B A (0T, 120T, 160CAAH 22 142, 2412, 30248 B E)e 3
Fo FRTS UA A2 ZA AT 4T AEE 20 flaskol §31 Foll, A
2l Fe FHFE 71t T2 flaske] ¥ mantle 2 7tdss 371 FHAANE o1&
o 2Nzt FEE B FUIFEL ice water trapol SHEAA ZHAL L F, o =
F4& diethy] ether& 71315 FEZU)7]13 ether& AANA Fo|AE A AU
o1& GC-MSDE ol-§3tel B4 stgich.

%%7? Zayoz nPy Yo Yrg 223 GC-MDS (HP5890GC + HP5970MSD)&
5% diphenyl & 95% di.methyl‘ polysiloxane columng AH&3t] E4stRzn 2z sy
F4& Wiley, REVE lbrary® ol43he] table 13} 2o vhefjsic
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GC-MS &4 =3

Column 1 5% diphenyl & 95% dimethy! polysiloxane
(02 am X 25 m film thickness 0.2 #m )
Carrier gas : He, 20 mé/min.
Split ratio 1151
Temp. program & . Initial temp. : 70C
heated zones Initial time : 3 min.
Rate : 2C/min

Final temp. : 200C
Final time : 5 min.
Inj. porttemp. 1 270C
Resulting voltage 1 1800

GC-MSZ ®#A& Ay 52%-‘4 Fu] JES TR, 2 A AFEL FHo|
972 YD BT, 10TAH % BS 2T} WS £ Ful gRol YHIS A=Y
. 743 Aol uls 34E g AEol *d EZ 7HFY do MEA doiAch
Furane 78 SFE2 & E@0C)AA F78t7] AlAsA L, o & &7 4R 259
F7tel wat FoA fé}%ﬂ WAz FAsd o, 160CAME HAZ Zasr] Alzat
Atk 2, 47, A 5 7t 4 F4E Y19 F8 HEQ pyrazine FE ¥AF
A ot YA 2A ole} ’5]‘%51915}. Pyrrole & A% e 0| *J-E—_Qi F2d A9 F
BAEELRE 718 HAAN H4HA Furane #E sweet aromad] F8 4oz 71F
ol FrAgen, ¥ LEst 458d BAsAS SEANM SHE aldehydest
heptanal, nonanal 5°] AN 2.3 ketoneFF & ethanone 52 8F o2 FANYY. a1
alcohol #& 5%F0°] U U} (Table 3). HEZ2Ho) WE ] HHo Wgg ¥uy
F71 Ao gul JEo] 20%F] w3 80T 1AM & 52F, 120C NN 47%F, 16
0T 1AM = 33Fol BAHAUTG. F& 59 Azto] ZojFo wtat B HYE S A
2 gdsigeny %tﬂﬁ?l gFol F7MEAT. 53] (3H)-furanones 1-furfuryl-2-formyl
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pyrrole 59 o] ASA F/HU. 2822 JE 2o e Fr] PR ¥y
o ZWM HY oF® B 3 80CHA 7B 2~3A2e) & o] M= A A
#a 7lE =doz Azgd ' '
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Table 1. Characterization of Flavor Compounds on Polygonatum odoratum by GC-MS,

Peak PEAK AREA
Flavor compounds

NO D 7tEd 801 802 80-3 1201 120-2 _ 120-3 - 160-1  160-2  160-3
Aldehydes

1 Heptanal GC-MS 0 10090120 12030310 18890933 16000920 18010232 23212320 21200231 16020120 14021230
6 2-Furancarboxaldehyde 0 10023270 14232072 18077320 15720124 19012230 24012820 20123047 25181207 24189139
16 Nonanal 1587986 1687002 2021302 3952501 3052212 4053212 4272321 4532312 4723121 4912321
17 Z-2-nonenal 3208366 15028360 18123212 23036431 20123621 24032134 28123820 25012321 29128290 33829102
94 Trans-2.4-decadienal 0 1827320 2912170 4890055 2012710 3910070 5370152 4027701 4730023 4532230
Ketones

2 Ethanone, 1-(2-furanyD- 07474491 72821292 57122870 46078775 52178910 430212 257212 297212 23194 O
13 Ethanone, 0 1012192 1580150 23574609 21171207 117213 3740669 21872 231994 0

1-(1H-pyrroi-2-yl)
3-Methylcyclohex-3-en-1-

7 0 798021 1001271 1803379 912719 1972812 . 827261 861219 431917 O
Ol

14 Ethyl cyclopentenolone 0 72382 1012836 7078817 1127812 8111273 72112313 503216 27821 O

19 OB:‘ZY clof3.1.0Jhex-3-en-2- 0 53279 1127919 7584309 1231721 7278297 3423217 872178 57629 . 0

31 2-Decanone 0 67201 1327927 7724909 1372132 7721201 4732172 632121 7213 O

31 2-Tridecanone 0 72172 1928212 7724909 1417892 8272191 4617212 532119 42731 O

35 L4 Dimethyltricyclol54.00. 0 32820 1827291 3855884 2019212 3277229 2119212 217201 52127 O
(1.8)Jundec-5-en-9-one : _

Furans

8 Furan, 2-pentyl 4529716 4129121 3181297 2580736 2012817 273020 2080435 400166 212116 0.

12 2(3H)-Furanone 3249536 107281920 275287292 345387810 201281212 11281219 2080435 1581297 0 0

21 2.3-dihydro-Benzofuran 719212 1191277 2198378 1918127 27821 0 0 0 0
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Table 1.' Characterization of Flaver Compounds on Polygonatum odoratum by GC-MS.

Peak . PEAK AREA
NO 'F]a‘,mr. C.°mp°unds AEH 80-1 80-2 80-3-° 120-1  120-2  120-3  160-1 160-2 160-3
Alchols | -
15 1H-Indole 3397760 1598170 3589150 5135874 1519120 271298 16642953
23 4-vinyl-2-methoxy-phenol 0 1928111 7819759 (14801969 8192122 O o
29 3-tert-butyl-4Methoxyphe 0 820456 1278267 3783539 1987212 O 0

nol ' o S .
59 * 149~ Triazaphenoxathiin 0 1211257 5272121 9474455 4282192 - 7212223 0 0 0
.90 Phenol. 3238575 - 1287120 O 0 0. O 0 0 0 0
Alkanes _ . '
20 Dodecane 6015680 6127282 5512720 5698878 1721127° 2515427 241276 360361 0 0
28 Tetradecane 6180320 7217213, 9012372 9194315 2572115 251542 172127 169153 0 0
33 Hexadecane 2451338 2003460 3737612 5272347 5021312 5782932 78201101 169153 221593 O
40 Heptadecane 5030823 5336067 723922 91701008 632483 802118 . 782011 169153 311230 O
43 FEicosane 2387018 8408252 8708201 10762394 6324830 729448 6782278 169153 629552 0
44 Heneicosane 0 824718 1027212 3871716 987123 631708 2882772 ' 276884 311230 0
51 Nonadecane 0 600346 < 673761 16463408 612382 738179 421721 169153 646833 0O
68 Tricosane 0 600346 533696 32127319 632483 574466 372919 160153 311230 0
72 Docosané 0 . 600346 533696 15162808 632483 251542 102171 169153 311230 0
76 Nonacosane 0 383353 533696 4515235 . 632483 574466 272913 169153 311230 0
81 +Tetracosane 3426931 840825 552320 0 806510 574466 782011 332125 629552 O
82 Pentacosane 0 824718 533696 0 806150 251542 . 782011 169153 311230 0
‘84 Hexacosane 0 880193 5336% 0 806510 728179 0 216358 © 616879 0
85 Heptacosane 0 741664 . 5336%6 0 632483 574466 782011 332125 629552 O
86 Octacosane 0 647552  5336% 0 806510 251542 O 276884 311230 0O
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Table 1. - Characterization of Flavor Compounds on Polygonatum odoratum by GC-MS.

Peak PEAK AREA
NO Flavor compounds D " slzm 801 802 803 12041 1202 120-3  160-1 1602 160-3
Ethers ; ‘

22 methyl bomyl ether GC-MS 0 1104121 3279219 5504912 1178179 37121 271297 0 0 0
Aromatics , o

5 Benzaldehyde 1439877 1721292 2521329 4022832 O 0 0 0 0 0
11 Benzeneacetaldehyde 15565078 5729820 20133819 29534867 0 0 0 0 0 0
20 Benzene ' 0 215128 375207 23574609 0O 204212 5778262 175051 318554 O
53 12-Benzenedicarboxylic acid, 3473042 431067 1288938 5146412 0 73835 179576 0 . 0 0

dibuty] ester

& ;’_zrz-i?:)"ze"ed’carb"xy“c acid, 0 1926426 57212573 166044119 19899636 29782321 1872862 .0 0 0
8 ;i;f_‘i’;;ey’]“_’;’“rb°xyhc acid, 187909875 1926426 1288938 0 1980936 738365 1795716 0 340619 -0
89 Benzoic acid 22691540 3219271 2229405 0 872236 27128 0 1215942 309850 0
Pyrroles .

3 2-acetyl-1-1-pyrroline 0 1212129 4275112 6479183 3212252 0 0 0 0 0
25 1-Furfuryl-2-formy! pyrrole 0 108121197 172123282 208912212 377283202 0 0 0 0 0
78 6-Aza-1.2.33a-tetraphydropyrr 0 285742 375297 0 412192 273020 0 400166 417410 0

olo[1.2-alq

Alkene _

27 trans-Caryophylene 0 1072181 2197212 3363851 4232129 173192 0 0 0 0
30. Germacrene A 0 823920 2721201 4070099  4230012. . 107282 0 0 0 0
34 * a -Chamigrene 0 532256 3121297 6576679 5293119 87291 0 0 0 0
41 Hexadene 30453140 10321275 5729336 3656221 10091218 251542 O 0 0 0
56 - (-)-isosativene | 3039366 5932133 27112789 89399386 38211922 O 0 0 0 0




2 52A4 HFIUE T34 22 2 AA 34 AY

B AFAME §8 £249 FAE AV AN 52 & BN AE F2
$349 Cu, Zn, P4, Cr, Cd 59 #3¢ 24agon, vz #4509 A= 534
g AARE AF1ee ALALA AU 24 FEHY FBY ZAPPEE NaC),

l“l

MgCl, CaCl, 222 KCI& #7bsted 3212 2 A3 340 AAYS 2 & AU,
AHES AASE FA (WE #%)olM NaCl, MgCl, CaCl, KCl $& #7gad 332

P

rlo

& 44 AAY $ g Aoz 2390 $34¢ 24T 2D Sh=E, 28 W 4R
s gaso AAE ey, FE 032 ppm, obd 027 ppm FHH AU
248 7% 41 NS 2A02 AASLA M= FAo)M MgCl, NaCl CaCls, KCI

ol

A5t 2242 ARt FUE MgChe A7lstd B B$ Bol AAHUR
e CaClg A7bstel W 297 713 ol AASAYG. 2 9o] NaCl, KCIZ #7+g
del = A4gd AA EHE BYo] GARY. o4 2z $IAY T R BE
5 At FHAM MgCl, NaCl, CaCl, KCIS & #7l3te) 71230, $2ad S48
(Aol Al Matg doz)e AAGH A 4% AAL 4 e Aoz wown
28 4249 @4 BAsY) A FIE 24 ARE aqnUed, 23AR Y
o2 @A%E Cu #Zng A7 A8l NaCL MgCl, KCIE AH&otel o1%9 234

ojfl
flo

[«

AASE 7157 & AR S

7 AYGWE R AP AR |

FAd s2e #2 10 g€ volume flaskol ¥ ¥ 5 miS} FA (NHoE ol W84
2 F 48 AN 1D FRAAE olo] FRAD AT BA%A AN 5w F
(H:S00 5 mi& ¥ 7t SR 2 thg, A 3248 ¥ 274 50 m2 o4
dn q7ldt FHEE Yol 100 M2 TS FEET ¥ dAEF 2224 (Atom
Absorbance Spectrophotometer; Shimadzw)2 £34& ZHsA0h £3 HE FYqA

MgCl;, NaCl, CaCl;, KCI $& #7tsted 3282 233t N9 2= Fig 1, 2, 3%
43} 2o}, '
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0 284 AA HENE
#2343 23% 2% HSH, 28 ¢ ARe TTA B0 AA R, 7
£ 032 ppm, o2 027 ppm HIA] UK FEEE Y 4T AR 282 AA
6}12} A& HAel4 MgCl, NaCl, CaClz, KCI —é—; 247}5}04' F&e 24394 7
= MgClz & A7tstd A B @ol AAHAYR o}AL CaCl? 7}8}04 R 7§97t AR
el AALAT, .

ol ' S
35| | -
30| | ]
251 |
20|
15|
10|

" Concentration (10" ppm)

PR WA U NN WS WA TR T |

0ol

Control MgCl 1M MgCl 0.5M MgCl 0.1M

Concentration

F1g 1. Copper and zinc concentratipon as .affected by supplement of MgCl.
during steaming rhizomes of P. odoratum.

29 NaCl KCIE #7HA 4% AA 238 290l %A o4 A%z 53
A9 743 #4) B4¥A A 3YIM MeCh, NaCl, CaCl KCl 5¢ #7s A%
sEdel FR4E CHEA 4AE doa)e AAYR A FISE ARG + Qe
Aoz BudTh £8459 YW BAHY] A F8 FI4 Cu, Zn, Cr, Cd 59|
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40 ' ' ' ' ]

O
| -

| 1

3.0
25
20
15
1.0

L S

Concentration (10" ppm)

A 1 ] R S | 1

T T T T 1 T T

0.0 B
, -CaCl 1M~ CaCl 0.5M~CaCl 0.1M

Contr ol

Concentration
Fig. 2. Copper and zinc concentratipon as affected by Supplement of CaCly
during steaming rhizomes of P. odoratum

40
35
3.0
25
2.0
15 [
10|

sl

— Cu ]
20 )

T

T

Concentration (10 'ppm)

=

Control NaCl 1M  NaCl 0.5M NaCl 0.1M

0.0 L

Concentration

Fig. 3. Copper and zinc concentratipon as affected by supplement of NaCl
during steaming rhizomes of P. odoratum.
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a0l
EL) . In
sof |
25| | o ]
20l | 1 ' |
15 | “ ‘
10

Concentration (10 'ppm)

L Ll T T L) Ll T

00

~ Control’ ~ KCI 1M KCI 05M KCI 0.1M
Concentration

Fig. 4. Copper and zinc concentratipon as affected by supplement of KCI during
steaming rhizomes of P. odoratum.

T%e FAAAT. 3923 fiFol AVl 92 Cush Zng AAHI) A NaCl
MgCl, KCIE& A8t A7 28 dmugon) 334 AAE A% 427168 A2
sheieh. |
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3. 7154 B39 29 2 53 |
hoAREGEY (A B2 FF): 2 Agel o8 NBAEA $2AE () AHAE
oA AFY T2 40 ke 18 B AHgHAL.

GNRSdd (B OBE 3E): 24 A9 Sgude 0ed 2o

) 27l Azg SEAs AL Yo A B ¥, B

2) 2asldA B P& FEA-AEE $9¢ BN FL 0T FHIH WA
s} mechanical 878 22 (RAYL Y5t nAY AR 23 W . HE3
At | | '
22808 ASHA (FYAF 2 ANFODE ABe] MBS $¢ I F o
9g 2o THEo] Y= AL e FARAE o §ood AANAG.
4) Wetg & methanol %€ @ H20 : methanol : #&87 =10:9: 1~ 109

3)

0l &2 Mo F otgld <Fig. 5>F% o] i, FZRREE, n-FRE €2 FY
%39 #2888 dAY
5) 2 Sujoll A F&so] Fojd FEE ALule)l ©E TLC Aet 2o Rf &
o2 ¥719 AEL B/t ¥ ALE 4%Ent
7hH 4 & A
@ A7H& v = Hexane : Ethylacetate = 5 : 1
R; = '0.825, R: = 0.685, R; = 0.175
'@ A7)8r) w Hexane : Ethylacetate = 9 : 1 '
R = 0.8, Rr = 0575, Rr = 0.4, Rr = 0.0875

W) 22=2%§ .

® @714 v) = Hexane : Ethylacetate = 5 : 1
R¢ = 081, Re = 0.175

@ #7142 v = Hexane : Ethylacetate = 9 : 1

Rr = 0575, Ry = 0.175
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) n-FEg 2
@ d4go] =» CHCL : dlg& =1:2
Ri = 0675, Re = 0475
@ H7|&v] = CHCL : Wigg =2:1
Rr = 0475, Rr = 0.35, Rr = 0.05

[ Polygonatum sibiricum]
(40 kg)

Methanol (Reflux, 2 X 48 hr)

Methanol extracts (2 £)

Hexane
hexane layer Aqu. layer
CHCl3
CHCl; layer : Aqu. layer
n-butanol
n-butanol layer ) . Aqu.layer

Fig. 5 Schemetic Fractionation of methanolic extract from P. odoratum.
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4. 7% R g7z 24 : FFHE 17 gL 2

B A ojl4® A¥ARS F2Zae FEAHAFAAN AFE T3 40 ke 18 R)
L Argatgnh WA Bav)e Azd 52U methanold Fol FA Fe& F, 2471
A @A 22 BA-methanol B4 4847 T BT #& Aol Wrvle watrlg ¥
ot 28 W2 - 2284t 32898 AP o Hsto] methanol & L& F
methanol &) EFHS 4E metharole ZYFAE ol &3kel AA}HAE Methanol F
2 d10] methanol %% : H20 : methanol : hexane(10 : 9 © 1 @ 10, v/v)2 “]-%i" A&
% oldl9] Fig.'1.% o] hexarie, CHCL;, ‘n-buthanol £22 ZtZt #&3t9 25 o
Ak 7t Bololq F&se] Yold F2EBE AALue) e TLCH Rr & o83y
Tal?f}%i°w1 hexane2=-4 FeE 1‘6:31 }“1 i}ﬂglﬁr 018 AU '

zq hexane 9. %%a hexane’ “ethyl ‘acetate 2:1,3: ;1 v/v)°' AN

& AME5d A E’—Qi UrolM ddez Resiiy o -¢r°ﬂ’\1 A7) €07t hexane
. ethyl acetate = 2 : _1011*1 Regkol 0.735% 0.447¢] yeEtd F & ’Qa 28932, hexane :
ethyl acetate = 3 : 1o & Rigtol 05149 035¢) Yeld 5 238 Basn, viAges
hexane : ethyl acetate'= 9 : 1¢1 A7l& il A Reghol 0.709, 0595, 04814 e Al 2
s %313}9\?4.5%% wgog —’n‘—%%! CHCl, 2] E hexane : ethyl acetate(2 : 1, 3
21,19 1, v/w AANLEE AHEEE .A-ﬂ —.——‘?—gi Ur-r°11~1 asdct. HAE
hexane : ethyl dcetate = 270 1ok Re = 02389 JEld 2F & A, ﬁeXane :
ethyl acetate = 3 : 1 A% R = 030891 Uehd 22 AR EE hexane
ethyl acetate = 19 : 1 o4& Regtol 04363 01410 Jdehd § &3¢ Fstic 4
FE2d héxéne%‘ql*? AL E hexéne 1‘ ethyl acetate = 3 : 12 A&} E “ﬂd] R =
0.359] el "7“——_12 g}_ﬂ;%_i_i B8 QR, hexane : ethylacetate = 9 : l‘i /\},%ﬂ%
o Re = 048101! Ure}‘)r é}ﬁ_\%_ﬂi 2alatgich “

rulo
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7b g 19 F28Y

RN BAe SR =3 '"H-nmr, “C-nmr, DEPTI35, COSY, ' HMQC, HMBC =¥
EY % MS 2dE=goz SQs, SUE 1) F27F 9,12-(9E,126)-octadecadienoic
acid 4 ¢ 4+ AN HYEB 19 4728 FUFE BAE B8 2o,

D) 'H-nmr 2¥EY o8 FR2EA

getAQ 12E #HsnA e HFE19 'H-nmr 2MEYNA, 247] (functioal
group)ol & 384 o|% (chemical shift)& mels ®W 53 ppme peai(% olefinic
proton signal (mutiplet)e)i, 1.3 ppm& 7] methylene (CHz) A& 9] signale]l®, 0.88 ppm
£ 71 A44 9 terminal methane (CH%)QI signal2 A€t} (Fig. 6).

sIEXES28S S LEEELT P

prazss SHNE Y

—{

A 1

-— X ) 3 ' 3 Y

_Fig. 6. 'H-NMR »spectrumibof compound [ extracted from rhizomes of P.
odoratum.

2) BC-nmr 29 EY] o g FREN
P #¥ed d@ Hnmr2¥EYS Fid o|FAEL 1A o)y,
methylene (CHz) A&l ZA QA= A& Ro2 dqAHEzZ, olg ¥Asty] AsM =
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13C—nmr AHEHOZ wAo YXNE #AF 4 Atk Fig. 7 o “C-nmr LFEHA A
Aord 1799 ppmol A JEelY e peakv':— carbonyl qar_bon%‘-bl] A carboxylic acid,
ester®£: amide?] carbon signalel 3, 'H-nmro 22 ¥ 01]%5]?1%01 130 ppm 2| 4749}
signal & carbon carbon double bond (olefininc carbon) %, ©1% A%<l carbonol 57

7 ALE ¢ F glC}. a3z 245~34.1 ppm¢% multiple signal & 3 methylene

carbon ¢ signal ol Al%% & 4= g

g -B¥X 8 32 FEEFESEXS3NNNGES
1e =gz Ex & sAREAERAEN IxE RS

0 e L y; L-W P
’.. ‘\f’ F ¥ ) l.‘f ¢

poe 60 . = 129 17 [ € 40 )

Fig. 7. BC-NMR spectrum of compound I extracted from rhizomes of P.

odoratum

3) DEPT 135 2% 3o ¢ 7284

'H-nmr2 A£G 3 “C-nmr2 2P S 5o §444 potonEH Yo E JAT £
AAt. $1e] F pA 2HEHOoS AL shate 7z tﬂ{l Ay 9o] BConmr 29
EQIN 2& Basel 47 % A proond A3 UEAE BAs7] A DEPT
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(Dlstortlonless Enhancement by Polarization Transfer) 2HE#& HolA AUt °l
DEPT 135 spectrumol| A B® ’%ﬂﬂ.iqfsgml~ﬂzﬁh4Clﬂﬂ el HY
AHE 7HA L | 9}%11% go1s 4 gltt. & quaternary carbon (C), methyne (CH),
methylene (CHa), zaermme@H¢4% sgmlEQIEFfBFWH CHs} 'CH
9} carbon signal® 2 (up), CHz signal & o} 2 (down) yegE e Q"’]E} Al
t}. Fig. 8 ol 95t9, 1779 ppmolA quaternary carbon (C) signal & Argtd  Bolx &
o1, 14 ppm ¢ carbon signal & terminal CH;2 24 2 (up) vhebvbol ® =4l signal
o zto} molx| gt (ov= phased @ W ARE 233 28 R Z3. ¢E A=
09 289edA= "2 Yeht ). 9, 130 ppmolAE. methyne (CH)®l peak7t ¢
(up)2 YERY e AL A% 4 3leny, 245~34.1 ppmel methylene (CHa2)®} peakE
o] ofg(down)Z UEIY UE e AT £ AT

DEFT 16

| :t “hu,L_ 13 6t &) 332

ape ) a 1) [t - [ n n

Fig. 8. DEPT 135° Spectrum of compound 1 extracted from rhizomes of P.
odoratum. o
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4) COSY ~H gy o3 FREA

gagnd s 2ave HYAsh A4 HAA 4524& COSY spectrumE ©f
gated Borsdd Fig. 99 COSY spectrume 2349 EEZ EANS Aoz X&3# Y&
o AHNE FNo2 M2 ¥ H AT 2o 454e o W ARge 2Fe
2 EAgY. & 535 ppm signal (a)& 278 ppm signal (b7 A4 EE o|FEE 535
opm (@9l WELbE H 9452 278 ppm (bl A Yehts H 97st 452482 e
Ae ¢ 4 9ov, B¢ 535 ppm @A Uehbe HUAES 206 ppm signal (@3
Age o2 535 ppm @A UERHE H 9245 & 205 ppm (@A dEhbe H
ANEY AL e RS L £ YonE oY T dataRHE TEH 2L BHPES

e T2E $58 & Yt

Ha Hb  Hb Ha

§ 3, 235 ppm signal ()& 165 ppm signal (% AIZP & olF22 A= AHE H
9219e @ 24 9on, 165 ppm (e)€ 1.30 ppm signal (HT I3 AL YSS ¢ F
itk E§ 130 ppm (f, 7 At& signa)e 088 ppm (g)%t BE2E e AL Ho}

terminal CH; 92 oAl &9 &9 & & U,
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L 4l

L 4 L
g 5 4

i

Fig. 9. COSY spectrum of compound 1 extracted from rhizomes of P.
~ odoratum.
5) HMQC =¥ E | & F2EH
gt na e FFE] £ W H 929 C A9 one-bond connectiond& HMQC
z"EYoz FgAsAH (Fig. 10, Fig. 11) HMQCS] 2HEH M= Ztzto] gt
goigle £2948 249 EXE o3l UEiEd, X5 H-spectrum®, Y&
C-spectrum® R {53 H $ C9 signalol M2 st wte HE T84 M2 92

H9 Aee ¢ 5 Ak
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odoratum.

B

P — :
1 . -_1
- . - '
1" 1" %
i - .
. |

E 2R e ik YRl > F

Fig. 11. HMQC spectrum of Compound I .extracted rhizomes

_ odoratum.
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'H-nmr# “C-nmr, DEPT 135° 29EYJ S 53 AP & ANLD RAZ, olefinic
proton 5.35 ppm signal (a)& g9 130 ppm I AdZH Jdem2 4o &2 signal
& 2l o ZWFol #4 il U Mo Ech He 088 ppm (g) ¢ terminal CHs
signal& B¢ 14 ppm & 9AHo] 9o terminal signal ¥4& ¢ F AUtk YHZA
H-signal €% carbon sign?l I dZAAXN H-CH ddZ¥L olF1 A&E a5 e
o, ztz}e] ©4 signaldl H:signal 928 £44 C (@), C (1), C (o), C-(d), C (e), C
), C (@2 ¢4 & + At '
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6) HMBC ¥ E3d 23 FzEH

gstna ste SFEL] B HY Co) 2 £& 3-bondE HMBC 28 EZJoz 9
St (Fig. 12) HMBCH 2-39 spectrum® 9ol dataZ i & 2o 728 A
2 AEAA A%e A FAE ¥ ¥ + Q= wdod WA 23 pomel
H-signal(c) 179.9 ppm®| carbonyl carbon3 #3348 L}EF@_D} (X-Y&E o g

SIS

7hE Heg widn).

%*‘Tf’"ﬁ -
® | Tﬁ - .
L=

Fig. 12. HMBC spectrum of compound I extracted from rhizomes of P.
odoratum. '

O He He (3-bond correlation)

"HO
HC_ Hc (2-bond c'iorréla‘tio‘n)
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E% 16 ppm 9 H-signal ()£ %Al carbonyl carbon 3 & 80| Aot watA,
179.9 ppm¢e] carbonyl carboﬁ% 2.3 ppme H-signal'(c)ﬂ 1.6 ppm ¢ H-signal (e)#9]
Feagoz ey éé BEHe 728 AAE AoT AT 4 Yok YukaE, He
= carbonylb carbon¥} 2-bond 35%4¢, Hee 3-bond RS fﬂ-.’f’_- en, Hert
Hexth downfield?] R a-$2<Q Hert carbonyl groupel Jstel Axts 5‘1: ¥ol E#
A7 dEel dehte @4t 2EE o § $Ee PEYA FEE fatty acd2A
750l 922 HMBCE 8 ¥ 4 31om, Mass data (MW = 28008 8 A3ate]
Agel £Ag ¢ # o, HYRIY Fze g gon sgEwe
9,12-(9E,12E)~-octadecadienoic aciddg & 4 Ut '

O He He Hf Hf Ha Hp Hb Ha Hf Hf Hf Hf

HO
Hc HcHf Hf - Hd Hd pHa Ha Hd Hd H H

. SEEDY #2884 i

FEdoM 2% 3FE0Y 728 'H-nmr, ‘3c-nmr, DEPT 135, COSY, HMQC,
HMBC 29Ey 2 MS 2¥EHo 2 #3q, i}ﬂ%nﬂ FZ7} 2-Hydroxy-3-(9,12-
(9E,12E)-Octadecadienoyloxy) propanoic acidg& & = ANt TS0 31 zxE
#gstes dAlE o2 2o

D 'H-nmr 29 Ee) g F2EN
B84 728 FAstnAete FYENY 'H-nmr 2AEAo)A, F87) (functioal
group)l W@ #3H o|F (chemical shift)& 513{%]1' B9d 13 ppme 7 methylene
(CHz) AM&9 . signalel®, 42 ppm' ¢ signal€ chemical shift2 X} electron

withdrawing group°] £°]313, spine coupling (doublet, doublet, dd& Bol F¢jo] CH
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Fig. 13.

'"H-NMR spectrum of compound II extracted from fhizomes of P
odoratum. '

7} Qe 728 2=t 526 ppme) 2S H-signal® chemical shift2 X} olefinicol Ay

olU™ & 73 electron withdrawing groupol Bojge Ageld (Fig. 13)

2) "Conmr 2HEY] @ FEEA

RAY aEld o 'H-nmr 29E32 o]|F4¢L 7 33E°l9, methylene
(CHz) A}E&el 4A 4ZAHo Ue Rez JAg=HDZ olF FR1F7 -?']3“*1"; BC-nmr
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sHEYPoz gio HAE FAY + 3o Fig. 149 “C-nmr 2MEHA 49pd
173 ppmollX YEIUJE peakt 2709 carbonyl carbonZ carboxylic acid £& estert}
amide?) carbon signale] 'H-nmreil A el A4=250] 130, ppme] 474 2] signal 271¢] o]
2% Aee qu""{ 68.8 ppm # 62.0 ppm 9 signdl2 chemical shift2 Ho} ztz}
526 ppm 3'{4.2 ppm 2 H-signald] A& Eo)37lE groupe) £ USL ¢ 4 9o}

23 245~341 ppm ¢ muitiple signal £& %) methylene carbon ] signal So] &
< ¢ F A -

- 136 -



EREZ EIZZETE ZZE § ZESESGEASTRSSIEz:
LY~ 583 XEREERES =€ § YRIACEZEEZLERGEIIAT
'

A /

}
E
Y.
<
i{.

B A - e " " Mp——— ¥ v v 3
bopramppp grg sz 10 taa = €n an )

Fig. 14. BC-NMR spectrum of compound I extracted from rhizomes of P. odoratum.

3) DEPT ~HEQo] 9# F2EA

H-nmr 29233 BConmr 29 EHE 3t 533 proton

T
)
xu)
%
it
o
rO
b
£ 4

AR el F AAY sMEyes AL FFE FEo K A Ao "Conmr

Sueld de waEe) A% 2 A9 prowong AT YEAE FUsI A DEPT
(Distortionless Enhancement by Polarization Transfer) 2HEW& HojA A3t F
quaternary carbon (C), methyne (CH), methylene (CH»), 12|32 methane (CH3)9 %3.:
signal ¢ DEPT 135° ol A, CHs®} CH| carbon signal€ #% (up), CHz signale o}
2 (down) JEH}E AL QY 4 Ak DEPT 135" =HEF (Fig. 1544 ®1, 1779
ppmol A quaternary carbon (C) signal & Al2bx Rolx &eow, 14 ppm o] carbon

signal & terminal CHs 24 ¢ (up)2 4Y4ed A A& #Ad + Ao, g#H, 130
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£ A% 23

om, 245~341 ppm3} 620 ppmZ methylene (CH2)9] peak =°] ol#li (down)E
G Ae g S few o A 4R AL BAY F Ax FAG

BT 1B

132 0‘;]'!2‘3

Fig. 15. DEPT 135° spectrum of compound II extracted from rhizomes of P.
odoratum.

4) COSY ~AHEHd| o8 TREN

golstmat st Bl H 9t M H 249 435288 COSY spectrum&
o] g3t #ASAT}. Fig. 169 COSY spectrume 239 THEZ EA T Ao X3 Y
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29 gztig 402 A2 QWP H 9AS 29 $ERES Yo w A4Ye
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&R

35 ppm signal (a)2 2.78 ppm signal (d)@ A2 @& o|FER

ppm (29l UEYE H 9252 278 ppm (d)elA velvbe H datsh 45888 she

o, T3 535 ppm (a))A “EhbE H 9252 205 ppm signal (D3
A17t8 S o822 535 ppm (a)olM YERGE H 9252 205 ppm (DA YER4E H
€

& e AL & £ drk zEl3 526 ppm ()9 4.2 ppm (c)@l signal

[+]

| Azt e o]$E2 526 ppm (D)4 UEUE H 945 42 ppm (04 vehte
H 9455 452482 o0 42 Q48 293492 ¢ 5 9o o2e data2 %8 o

o3 2 B REHY T2E A5 5 AT

Hc ‘

| Hf. Hf Ha  Ha Hf  Hf
Hc—C—Z
| | = AN
Hb—C—Y

>|< Ha Hd Hd Ha

X, Y, Z = electron withdrawing groups
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Fig. 16. COSY spectrum of compound II éxtracted from rhizomes of P. odoratum.

5 HMQC &~ Eo] g FxEA
gastuz ste S BN H 939k C 942 one-bond connectiong HMQC
Edoz #A3GHFig. 17). HMQCE F3A F42¢ 82459 HEzE 89 #

>
E)

¥
lo
i)

(% of| $29749 oW B2UAI N AN} YeAE LA ¢ + 3
) dolA dARE RES AT & Yot HMQCY 2HEFA &= 42t @A YAt
BolAde F429AE 249 =EE ol&3d Yehdled, X5 H-spectrum®, Y2
C-spectrum& HAF3 H Co signale] AE2 Rzt wyes HE A M2 93
g9 d¢< ¢ 4 At 'H-nmr# “C-nmr, DEPT 135° 2HEH S 2359 A £
ARD RAAYP, H] 535 ppm (a)2 C2 129 ppm (a)3 JZ =] o, He 53 ppm
(b CSl 68 ppm (b)7 AZSol 9o, HY 415 ppm ()€ CS 62 ppm (©F A
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o] qe&e & & Qomn, z+ztel C-signalel H-signal #1358 €44 C (a), C (b), C (o),
C(),C),C()Ci(,Ch),CHE AL =
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Flg 17. HMQC spectrufn of compound II extracted from rhizomes of P. oﬂoratum.

'6) HMBC ~HEo] ¢ F2EA

Sastnal e saEs £ He Col 2 £ 3-bond® HMBC 28EFCZ %9
3t¢lth (Fig. 18). H-spectrum® 526 ppm (b) signal® 4.2 ppm (c) signal o] 1728 ppmel
carbonyl carbon®] signal¥ /\(}ig}%(x_Y%% g deAtE "oz whdhe a1 9
o5}, 2.3 ppm ()% 16 ppm (g)el H-signal €% 1732 ppme| £ vh& carbonyl carbon
signal# 434S 33 Jee HAZT oL teF e TEYS ¥ F Ak
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Fig. 18. HMBC spectrum of compound [ extracted from rhizomes of P. odoratum.
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o3 7]4 carbonyl carbon®l chemical shift (1728 ppm, 1732 ppm)& Ho} carboxylic
acid®} esterd Ao AZAHRX=OH, Z= O) L}‘ﬂ?‘] —L“-'_—'% '"H-nmr, 13C—nrr‘lr DEPT
135°, COSY % HMQC =¥ EZ@ o2 FE3<] 7‘7“2 ok 4 gt} laiﬂi 0] L
BRTFEE faty acid2d A2 @25919& HMBCE 29 & itk

SEEe, o $ BEs) ¥EAQ FEE Gy acdeA GAH0) 5T HMBCE ¥
o) @ & 5100, Mass data (Mw = 430E Fol Aol xS £AE 2 & deovl
3}3Ee £ 5}°3'Jr Zon, 3}¥E B 2-hydroxy-3-(9,12- (9E 12E)- octadecadlenoy

loxy) propanoic acid¥ < % 4 ok

O Hc Hc 9 Hg Hg Ha pHg Hd Ha
NS
HO 0~ = |
HO Hb . He He Hf Hf Ha Ha Hg Hg
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5. 524 »%%(n-BuOHZ)¢ VY2 A

7t 229d 4E 754 249 APBHEA - A 1% F2AY

AU 2 AYEPPY: S2AS A8 V54 B4 B £ 24
FH AR AEAA ATY $2A013) A 20 Kg)e MeOHE o} sholA 80C2 4842
Sot Meldlel 2% 22 2L hexaned chloroform 2& AMAM n-butanol ¢ 2% %
2 &3 A, 52d 12 AYon, 02 A8E MeOHEH stollAl AedA Mz
o FEANY N2E AUtk oI F /M4 Ag, $2A1% FTANY 4 Y=
& 2437 Ad $E4Ye AASA
1) €AY

) AYEET Ao T4

Algo] ALEd TELS AF 3FHE 24vie]9] Sprague-Dawley TR HE ddsEA
AH(SE SHDTIZNH TR, AFol 280 gol @ & @72 Lab. chow pellet 2]
2 A48 ¥ Streptozotocin FAl] ¥ FuAEAYL Fitod Fuwe WAz
Streptozotocin FAF F 24AIZbAle] 6A1ZF FEAD % oS FBe mHAYL A s}
o n¥F FAE U492 +AY (randomized block desing)oll 2l# 3722 UF
th. o] 34 o]F & Table 2.6 EAIE vule} o] Control 2T, F=d I (Low %—é‘iﬂ
Z), 324 0 (High $2AP)Pe2 FHAUUR 52d 12¢ Ho 2 2382
06%=, 529 NTe 53U $422 1% 222 &t} Controld SZHANZL 5
¢, 2 122 35 5 FARem RE Aol: s 20| (basal diet, AIN-76
semipurified diet) & 71202 AzsQch |

W) A EA

F2EL DL (51203 P& (0£5%), 191 AAzR U4 BFeke) F2AY
AN 45 APl s 537 AFHAUG, BE Hojk A Ao A Hn EL
WY FFoAFEN AFAAY Aol ASE FANHE FA5UH

) ANEFH

=
=
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=2 |

# Aol Ketamine- HC% Hlo) B & BB iAW (inferior vena cava) L& FE
-T—JB 2
A 843e 2easqn. sEEe AR AR B T 4PAgsz o

g4 N2 AAR 08 £2L SRAIE -NTHA 2wt 2B ¥

g A
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o)
1%

KitE AHgstod ZH AT
oh) EAA
TE AFE SPSS packaged ol &3l AEstArt. 2ol BliE student t-testE
AN 2 948 AFHQT. 2 ZFA ¥F BELAE Avaen, 48 2

ol sl Mm4d TRREZ 20X PReR FFEE ARE AH AT,

W

Shid
e
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Table 2. Replenished diet composition replenished with rhizomes of
Polygonatum odoratum used in the experimen’fr

Ingredients of

. . Control P. falcatum 1 P. falcaium 1]
Experimental diets
Casein | 200 200 20.0
D,L-Met 0.3 0.3 0.3
Sucrose . 50.0 50.0 50.0
Corn starch 15.0 : 15.0 15.0
‘Fiber 50 5.0 5.0
Corn oil 5.0 5.0 50
Choline bitartrate 0.2 02 0.2
Mineral Mix AIN-76 35 _ 35 35
Vitamin Mix AIN-76A 10 1.0 1.0
P. falcatum 1° 0.0 06 0.0

P. falcatum 0 ° 00 0.0 : 1.0

/ 80°C butanol extract (7 g yield from 15 kg raw material, 0.5%) which
expressed no inhibition activity on e ~glucosidase and separated 3 spots
on TLC when developed in CHCI3:CH30H(4:1, 2:1 or 1:2).

? 25°C butanol extract (6848 g yield from 15 kg raw material) which
expressed an inhibition activity on a -glucosidase.

T Unit: wt/wt %.

Table 3. Effect of diet feeding replenished with rhizomes of Polygonatum
odoratum on lipid concentration in blood sugar and plasmaT

T

Group Glucose Total-C TG

Control 72050 £ 7465°7 7758 * 1794° 24559 + 144.32°

P. odoratum 1° 52750 = 155.18° 4296 + 11.90° 4348 + 2427°
P. odoratum 1’ 69757 + 13257 8179 = 2103 14464 £ 11652*

t » Unit: mg/dl
" Numbers with different supercript are 51gn1f1cantly different at p<0 05.
J:? Refer to Table 1.
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2) A 134 $24%Y A3

S29 (18 B. 20 ke)& MeOH&v 3lolA 80CZ 48T Ashe] 228 3
%22 hexane® chloroformZ< A A X n-butanol® 9 FEE& ¥E3l9 82 ANE, F
2o 1e euAsas (P<005), 83 AA(E TA2dEs FAXZ, P<00l) N
7§90 Yehtoo, 528 MeOH &0 stold AL Mstel @ AR, 5
ZUNE A48 SBAYIAE B9 2 €32 Astadst 48 BN Iyt @
DA, S2UE MeOHEo| oM B0TZ 48A1ZHESH Hsted n-butanolBelA d& =
280 WIAAET (PO05), B A (3 Fdsdes AL, PO A
$o Fo AUBHEE fo¥oz Yepich A¥FR ey, $2d 1L gz 7ol
)3t} glucose, total cholesterol} triacylglycerolo] W& g, 9t T8 O 9 ¢
WAAA AHEA AN BRHA Gk oA wAE FEAEY G WARE
s2ds YLRsst 9% AW, & & TSN F4NDE AAE AL UL
Aoz oA
U} 529 222(n-BuOH)Y ABHEA- A 28 F2A3

2 A9 A2 98 duAgdAE $714ve 228 539 M54 232
Guze AgHold 06% FEOE Hstatel 277 FAT A} WIAL A4 YA
A (2U2HEH FANATE) AFEFIE L5 a}%s}—é Aoz YR o B
e AARAY EAASINE TR UEAA we THH HRoz ofoln ByE
22 Uggen B d7d4 2492 Fd FAAY & YR s87ze 39 AYo|
. ol J2AER del E ATRANNE Sz iy Ry /5HEAL 122
HEY3H TR Yol 3P E79 AYH Wgor TANYE-IuWE FA &
£47 8FY Holo] nEstel FAFgozA, 0B 54 o APEEY FUAY
AFEH} DAYF-PuAB U® ARIHE BHHDA Gk |

!
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AYSEAHZ(FR, SHT)FH TUsA lab-chow Aoj& AFHEA 153 dAA
43

Fo2 UFdot A4 #€ normal Lab- chow®, ZY2HE dxFe

o

05% Z#H2elE& Ao, 28|31 Jovastatin L FFUATL 05% ZU2HE 4o
lovastatin 2 S22 #%E%% ZZ 003% 2 015% F71sk Az Ho)g 65 TF
S} BSEEL FLQ0TIH Y&(60%), 28T T:007E 19:0074 2| light-cycled #3|
ste FEdYA A9 MAY stainless cage A AFEIIen, BE Aol A4
2 AFA(ad libitum) 22 A o AFS oS EHH Ao HAHFL AP
% W S48

HEAFEEL 15A3F @4 F heparin A E¥ FA}7]2 heart punctureE A A&t &
Ag AHAT, BREE "t 7 Fr2AE £7820 T4 3000 rpmelH 158
Hated FFS IS, ¥F ABRHELR -20To rIser, T 23 &
Ed2HE U84 ¢ F48 4 BAHE S YA BARL RBsETs 2.
Al AR

dz
>
M

2) Biochemical Analysis
27} .Plasma lipid determination

@ Plasma Total Cholesterol _

3 Fol U= Y28 E2 cholesteryl esters} free cholesterol® HE2 EA) 8}
2 F Y& EFY Ay Yo, cholesteryl ester® cholesterol oxidaseo] 2]3f
A 72 EHL2HER e o2 A¥E #F EH2HEY 8FFY £
ZY2HEL cholesterol oxidaseol €8] A'-cholestenon® 2 A 33l peroxidaseiﬂ— 213
1 HoOz #lE 2 4-amino-antipyrined 4o]A Aoz "a"gﬂ"]ﬁ 500 nmolA FFE=E

Aste] FU2EE EEL AN ulasty P

s
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®- Triglyceride

2 T A TEAA 1 9 lipoprotein lipaseZ ©) &34 glycerols fatty acid2 5
#A7 & glycerol glycerol kinasest oluA A ATPE #H7bste ®8AA L-«a
-phosphoglycerol® | At 7]l glycerol- phospho—oxidase(GPO)%'iéﬂ@}"q a3
NAE HO07b A #h olol peroxidase® Hgste} wAA1Zl F 550 mmell A £35s
Zabstel 2elAE B vmeted ABeach |

1}) Liver Microsomal HMG-CoA reductase & ACAT Assay
‘D Microsome &3
ZtzAU el HMG-CoA reductase 2 ACAT B4EE ZAsr] 93 asdes
microsome$ £254907], Hulcher 5o 4A% R2de oft WY, FAHLT. 2 2
g% 0.1 M triethanolamine, 0.02 M ethylenedlamme tetra acetlc acid (EDTA) (pH 74) 2
mM dithiothritol( DTT) ¢3&-&o] 24 ¥ 10000x gt 12000>< goll A Z}Q]i ’CJ-«:?«]
3t AEARA7IE AAFGT AR Halo 100000xgolH ZLARAT F A5

..‘

< vgn @9 2 AAste oAl 100,000xgAlA =Y Argsigdo. A AEAE ye
3 AASZL 1'm $ZHo) 5o microsomal protein F& Bradford g ol gt A

120, AP Wre) AMAze] RBHATIL BRA o Agadth

ol

@ HMG-CoA reductase activity

B Ao AAE ¥HL Shapiro 5 (1974)0] ANE WHe £ Bdste A5
Ao ¥ A9e sl e 54Ue % 7189 %, cofactors] %, 2T B AR
o . me YT WidE AT o] EMAN  HMG-CoA reducrtased] A2

microsome® NADPHE zo] #wgAZ # AxE (preincubation) A3 2urg

-

(incubation)1 7}, 28X microsome ©#WA 9 F o] ¢&4 (dependence)ol "¢ 73t

NADPHE Eg& wge Awg A7A @2ke o 4=7 o9, ¥ % A #ET
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2 gAwd nRE o] HolM 5~158 22 AAEATH Microsome THA L 1 mgol
stoliAl, &3] 300 pgoldtoll A, T& L, cofactord] ¥& 1~2 mMe FEAA FHEd 7
Ae dgo] At BRI IANFL ¢ F AN (Ness et al, 1987). Microsome 100
~ 300 pg& NADPH 500 nmole 283 [14CJHMG-CoA 50 nmole (1,200 cpm or 2,400
cpm/nmole specific activity)® &3l A 9§ F& 60 w2 3o 37C F& FR
A 15837 WEFE 1/5 volume (15 p) 6 N HCIE E@std 3083 31C & F2oN
w-& Al Ak o2 A mevalonated lactone formo 2 EF Silica Gel 60F254 TLC plate
o] A& ANAZ F mevalonate standard (lactone form)e} vl dted Rf gko] 02 #
29 bandE Z# Scintilation counting 3t th A =E 1% W& microsome Tz o
1 mgol A48 mevalonate®] %<& pmole2 e AT (pmoles mevalonate formed/min

incubation time/mg microsomal proteins).

® ACAT(acyl CoA:acyltransferase) activity

Erickson et. al3} Gillies 5 (1986)9] W& 4, 23t 2 Ao HLaHo
Triton WR-13399) ¢! cholesterol 6 ug (20 #£), 1 M K-phosphate (pH 7.4), 0.6 mM
BSA 5 09 50~100 gg microsomes & & ¥ 2 180 w7t HA AL F 37TAAA
-308 7 Aurg-AlZich [14CI0leoyl-CoA (specific activity; 15,000 cpm/nmole) 5.62 nmole
& 4ol HAA volumeo]l 200 w7} HA 3 F 37CelAM 308 wFAIFIL 500 w9
Isopropanol:Heptane (4:1) &9, 300 #£9 heptane 82 200 x£2 0.1 M K-phosphate
(pH 7498 ¥ & 42 F 4244 283 #AFH. 45 F 200 L& 3o
Scintilation counting3td Y& & 24 (RAJAZ F39q FAHAZE SHIY X
9} A2 HMG-CoA reductased] 4% HI=etAl 1 mge] microsome @¥do] 1&3F
A48+ Cholesteryl Oleoate2] pmole % (pmoles Cholesteryl Oleoate formed/min/mg

microsomal protein)Z YEFACH (Gillies 5, 1986).
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t}) Antioxidative Enzyme Assay
(D Preparation of enzyme source
=4 2 g2 Hate 10 mee] 025 M sucrose buffer& 7Fsti homogenization A 71
= 600><§°ﬂ/‘1 1087 gARse A5de stz 10,000 X goll A 20-1‘?:2_} A4 E 2 8o

mitochondria 28 @1, 4294 oAl 105000xgolA 141335t 24 £ sty

_

cytosol ¥38& E@r}h Mitochondria #¥-2 catalase g =Ao}, cytosol +HE

GSH-Px % SOD 4% ZAd A&dnt

@ Superoxide Disfnutase (SOD) Assay

SOD #A=E ¥z AedA  pyrogallol®] AEArste] 9% AL ]8T
Marklund®] ¥y (1974)2.2 2%tk Z, 50 mM Tris-HCI buffer 2.8 mé3} 15 mM&
pyrogallol 0.1ml& &3t 5CAA 5837 %‘i‘i‘_%"]z_‘ F AR 01 mE 7H8ko] 25CAA
1087F w12 A)713, 1 N HCI 0.1 mE 78t 9%gE FaA2 % 440 oA FFE= A
38 Zxat T224 BHE 549 ¥A 23 #8220 15mM pyrogallol 849

AEA5E 50% A gude oz U

® Catalase Assay

Catalase A EE Abei(1974)¢] W oz FA¢Y. £, 50mM potabssium phosphate
buffer(pH 7.0) 2.89mlel 71249 30mM HzOz 10008 ol 25ColA 587 gAY,
d7lo] NE 10iE 7hete] 25C2 ZHE spectrophotometer& ©] &3k 240nmell A 58
7 EREE SRV H00 3E 93e HO0d EEFAFE HOo 558 7%
2 decreased H:;O; nmol/min/mg protein®.2 EABHEE AT

@ Glutathione Peroxidase (GSH-Px) Assay
GSH-Px BAEE Pagliast Valentine® W (196722 Arsd  glutathiono]
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glutathion reductase®t NADPHel ¢j3te] #eid mf NADPHS F3E7F 340 ol A

3t AEE &AMt = 01 M Tris-HCI(pH 7.2) buffer 26 m¢3d 30 mM g
glutathion 0.1 m¢-2 23 6 mM NADPH &9 0.1 mlol| 625 ¢ M HoOx & B2 &

A

25T

_..‘

A SEZ AwreAsm, d7ldl 01 me ARE Tk 25CNA 522 A7)
340 molN E#EE Ak TABA ©YE 127 1 nmolel 483 NADPHE A4
ste mad oz Y

o

3) Statistical Analysis

E Aoy Y BRE Ades HFEH FA ZEIW F9 sl SPSS package
program? ©]&3lx, z+ FIhe] HF Aol tig FoAd HAS A ANOVAE AA g
o}, ©F#z3te ze]lE Duncan’s multiple range testol €3] P< 0.05 ©]/49 &4 Z
Astv}- 1 AW}E standard deviation (S.D)Z FH FAIES e

A 2% 2EAYRY
M Eg D G
Y4 % FY2ES 2 AW FEE Table 4.7 2ok A¥4o] A ¥ & 2o
26l FEE T Aot gRew, 65 4Ydol Fole TU2HE gzl be
ol Wal 71E fdHoR e £FL UBIT $EATY A ALTA AaNE
oMo E & Fu2dE FE/ Asddod Fe2HE dxd BHE f9H9
22 50% ZA2)E B, 53] Lovastatin®& AATH Fo3FHA xo]E Holx &gt
Lovastatin®} S22 $&E59 252 8% Ze2HEY
ARse Aoz vegy.

H, B FAAY TEE AT 2, A8l AT RFAN BATH vz F

ZFoz deh} aZe2uE Aol A% FAAY FEI FrhE Rolx Rurh
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Table 4. Effects. of lovastatin .and Polygonatum extract on plasma total cholesterol and
trigly_ceride concentrations in rabbits fed high cholesterol diet.

Total-cholesterol Triglyceride
Group (mg/de) ' (mg/de)

Before After Before After

Cholesterol-free

: 68.48+7.36™ 77.53+4.30° | 75.86+4.19"  79.44+2.05"°
Control . T :

High-cholesterol
(HC) control

HC
.. + Lovastatin

HC
+ Polygonatum

63.31%£3.46 392.70+33.57 | 72.40%3.60  87.04+5.40

77054839 12109+ 13.4™ | 87.80+3.56  84.25%4.10

72374664  190.49£548" | 850416.84  85.68%6.52

1) 7tx3 HMG-CoA reductase @ ACAT 4=
e EH2HE FAAH FRo BstE 49 HMG-CoA reductase® ACAT &4

£ W@ZE Table 5% Rtk PFxAe FexHE AYY ALY HMG-CoA
reductase A4 E Hl WA, Lovastatino] 74 & 84S 241 F2d2Y 3% 7
B RS B4 R, 52 3529 BEo) Ty2HE AYA oAl s Row
Ueboh, @8 grEAdA §9 Y2882 AFFEEY SULHE 28z AFAY)
£ 529 ACAT BHE vludA, 2a2HE txFol b 2o s f9doz e

A& R4, lovastatin @ TZYFE5E0] ACAT 54284 dAEF7 dE Hez Je

4L Z2AHAINE Table 6.9 2t} SOD gAT H]u_°ﬂ/~1
lovastatin ¥ FE# o] FAT L FI2HE g2 vl FYdHozZ Zrhec)
oA

Catalase BAHE9 7§, TH2HE dizFgo] 2 Fo vls] Hozxeg dgton



GSH-Px A 59 ZA$ AT e 4 Fo va) Fd¥o2 & 428 Jehugn
web M lovastatin 2 2 $2E B%o] SOD ¥ catalase A Z7HAA FAgr) s
£ AN E Ao vegt

Table 5 'Effects of supplementétion of lovastatin and Polygonatum extract on activties
of hepatic HMG-CoA reductase and ACAT in rabbits fed  high- cholesterol

(0.5%) diet.
Grou HMG-CoA reductase ACAT
P (pmoles/mg protein/min) (pmoles/mg protein/min)
Cholesterol-free 369.80 + 2837 179.51 + 1.09°
Control
High-cholesterol 315.090 + 25.81% 25164 + 13.73°
(HC) control
HC . 44959 + 897° 149.64 + 6.39°
+ Lovastatin
HC 24926 + 14.98° 14831 + 9.72°
+ Polygonatum

® means a significant difference between groups at p<0.05

wetd, nEZH2HE Holo]l UHAEA W&} E FEY ENE o1& T2 -tr’-‘a'
€ 3259 Ay XNAWA ¢ #Fd FA Hd X IS A4 A, 05%
ZZ2H2HE Hojo F2H FEES 4% E7NN F FZU2HE FF) 7944
o8 ZAHRE B olyse}, el HMG-CoA reductase B ACAT &4 9A FoHo

2 #Aasged, 3 2Hd4AM gAsELQA SOD ¥ catalase 8¢ FH o2 FIHA
At et S2H FEEL FUALHE A AATH %A] o #8715 A
€ A3 AATIE Ao AsEn.
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Table 6. Effects of supplementation of lovastatin and Polygonatum extract on activties
of hepatic superoxide dismutase, catalase and glutathion peroxidase in rabbits
fed high-cholesterol (0.5%) diet. ‘

Grou SOD Catalase GSH-Px
P (Unit/mg protein) (nmoles/mg protein/min) (nmoles/mg protein/min)
Cholesterol-free |, o5 4+ o5° 579 + 0.74° " 1098 + 023°
Control ,
High-cholesterol } ;4 5 10 411 * 029° 9.02 * 0.15°
(HC) control .
HC o o . _ 2
a 134 £ 0.18 551 £ 0.14 9.55 £ 0.73
+ Lovastatin
HC o b a
1.02 £ 0.37 566 + 0.23 9.53 + 0.99
+ Polygonatum

® means a significant difference between groups at p<0.05

6. A744E 0189 7NEE 2
7 A AT A7 BE JEE 24}

SEAN B2 1 gl NS4 2ATDE A 05%, 1%, 2%, 3%, 4%, 5%l NS
£ 42 27 Arhe £29 A9 7550 BE BEAYL SA5QG STURE B
QTN Fe AHEUoT B Fof U WEof ALsUT BEAYL 532 B
S ANsRon, BEAPULS FAYST AES H4S B sgon, i
A% Ax 2 drolq ANGAY. BF NEEE F4E @, AAE WA (painty), E
W (green), @i (burnt), &5t (bitter), B (sweet), BE o (tart), 3 5t (gamchil)

ToE FEI XA ARE Table 73 gk
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Table 7. Questionnaire results of sensory evaluation . for Polygonatum tea and 12
samples with additives (0.5, 1, 2, 3, 4, 5% of Chitinic acid & Oligo sugar).

HAE T oo ,
wa | wEE 29 | ww | 2w | v (wmew| maw |
T | s ?Aﬂ (green) | (burnt) | (bitter) | (sweet) | (tart) | (gamchil) a5
il {painty) . . :
_';H_Z:‘E(%:‘A ) ‘ b
Za | 2 0 0 -6- 1 2 .10 0 ”21
7 Jos%| 10 0 1 5 1 2 1 1, '21°
e (1'%] 9 1 2 0 5 1 1 2 1 22°
N l2%) 9. | 1 2. 4 | o 1 2 1 20
3% 9 | 1 3 | 3 1 |.0 2 1 20

2 14%| 9 2 2 3 1 1 2 1 21°
71 |5.9%| 8 1 3 3 2 1 2 1 21°
Elos%| 11 | 0 0 5 0 2 0 2 20
¥l 9 0 1 4 0o |.3 1 3 21°
al .
- 2% 9 1 0 4 0 4 1 3 22°
“139%| 8 1 L 4 0 4 0 2 %0
8 [4%] 7 0 1 4 0 5 1 2 20
A15%| 7 1 0 4 0 7 0 2 21°
a 43] AN Fo) 23] o4 s =AAE 7IEEE FASA FH

b, A&A =ARE 71ESE 1718 o} BA &,

=2y o] FEAS Frtede JIEEE NEAY b Fol BESFE VIEES
Zaste 2oz Yegum Qv NEAR 2UnFE FF 05% /A G AMAE
A7batA @te ot 4R NEES 2 A2 dEhnth o2 g AdE JEAL Ate
2gn vk 24 e v AR &3 MAANAAM TR T2 A %2

BN Ao $4% F A
4. 5% 9 51 99 A%

g A S} FHEo HE FAE AN T2 B2 1 gol F54 (A ¥
A VA FAAN 75 FojF Y AFE AHE, B SHAFTAA TAstd P
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o AHE, B 27 05%, 1%, 2%, 3%, 4%, 5% A%ae Fg A7 Wrlete 52
A R FEEe BE BFAYL I NEMNR PG Yol BE JEE 2AV
N #98 $a% $Y5A 248 A3HE Table 89 YU

Table ’ 8. Questionnaire results of sensory evaluation for Polygonatum téa émé 12
samples with Additives (0.5, 1, 2, 3, 4, 5% of Doo-Chung tea & Green tea).

NEEES , T )
wa | TFE o[ oew | e | oew [gew| BI¥w |
?—‘: ‘ ot %,AH (green) | (burnt) | (bitter) | (sweet) |- (tart) (gamchil) A T
(painty)
2T ,
HETSE 0 0 6 1 2 0 0 21°
24 _ ~ »
% los% | 11 0 1 7 0 2 0 0 21°
1% 10 0 0 6 0 | 2 1 1 20
A 12%| 9 1 1 6 0 2 2 1 22°
3% 9 0 1 6 1 1 2 0 20
A 14%] 9 1 1 5 1 1 2 0 20
7t [5%|] 9 1 1 5 1 1 2 1 21°
05%{ 10 1 1 6 0 2 0 0 20
Slhiw 10| 1 1 5 0 2 0 1 20
F 2wl o 1 2 5 0 2 1 0 20
a4 13%] 9 2 1 4 1 1 2 0 20
3
A 14%] 9 2 2 4 1 1 1 0 20
5%| 8 1 2 4 2 1 2 1 21°
a 43 ANG Fol 23) o4 FaA =AAE JNEEE EASA .
b. ZAstAl = ARAE 71ZEE 17}A] o|4 EA] 3§

2

2 9 22 539 2L A4F 4%, 5% UL WE FE dolu 34 Yol &
Ae gd JEo AFE @l 3Et FA 2 Ao deldon 05 %ol dFEHE
HAE U W 522 Aol AAAE ¥A I%e W NI vEHA =
Aoz Jeth olHd A FEHAU %3¢ ¥u) PR Fo| F2AY Fu 4R
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F¥E uAH, 53 Ful Yol & VAL 4Rl @d FTHS AAEA Aoz
g,

7. NAE A%

2 ATANE $29 A9 AAE AUE §F A 2N sA R AAE )
zo 324 Ao AHAGIER, L1, $2 3, 5] BE 7|ZE 2A G4 A
AES ARG Sgow, T WAZE FTEE AARE ABEE ALsel AAE
& ARana duc 524 A HAGIES, TP, $2 A, S BE A
5 2Abo) glolN, 71&9 S2d A9 7sEsh WAAE 05%8 AN He) BE
Aol ge Rz ZAH, ¥ dFM ALY 235 AA HEred O AAEL
A2 sk,
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A 44 A8 |
1. 7154 2 9 4¥9 241 ¥4

so] JEe ZAAE 13 W $2UE A8E Agsgen, 72 v HReEME
1-(2-furayl)-ethanone, bis(2-ethyl)-1,2-benzenedicarboxyic acid, hexadene, b.énzene;
acetadehyde, benzoic acid 522 EAHNURL, 7H¥ (F5) #HA Fol aldehyde, ketone,l
furane, alcohol, alkane $¢ #%ol Z7}50, sweet aromacl &3t furane & E37k
120C ol el FHs Zaste] 80T g 2 B o]l Ful JE9 MM &
0 Hye) Yol FAHNU GC-MSE NG A 52F < ¥ BEE TR
=, B sixe gEe SHo Hx Yskch 80T, 120THA e FF 2ok ¥ F
gtn] A Eo] w@Po) AU 7HE Aol vlF 31T Fv] ARl *Y £R I
& oo MEA Lol

2. 5299 FHHAYAE IS 75 £ AA 3 AY

E AFME & F2A9 AN g% A T2 &l Fadol e F8

Z349 Cu Zn P4, Cr, Cd 59 #2g 2Agdgon, 2425 nFeg EAsE Cu
9 Zn o] HFoZ #HH ALS FAFATL & FEMY AFAY FAIAE Nadl,
MgCl, CaCl, 283 KC1& #7bsted 3412 A A3 F3&o AAEE £ 7 AU, &
H48e AAsE F3 (WE FA)IA NaCl MgCl, CaCl, KCl 5 A7t R & dol
o) 474 AABEL ¢ F AWt FFES AT A H=F, AF, F 2L F
Zago] Fgo YA ket FaAE 032 ppm, ok 027 ppm FHFH AR F
z2&e 1% 431 AP 2doz AAsdnA ANE FAHAM MgClh, NaCl, CaClz, KCl
52 rhstd 22349 24890 FdE MgCh d7eel A 4% %ol AAHAT
old e CaChe d7tsted B A$7F 73 %ol AAHUG 2 ol NaCl, KCl& #7+2

Jb
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3. 7154 249 29 2 573

247 A2 $2Y) VLS ¥ol 2A REF, BArlAN A BE $29-
Mee g8 48N 5% 80T $8 414 W2A719 mechanical LA71E F3 (& 4
U AR TAY FA)stel 28 $H - FEHA F28%2 AFHA @Y ¥
ANFADZ AT B T 9 ¥ vue 34 TP de A AAF
A% o8] AASAYG. WNPE $290) methanol & : HO : methanol | 3&§
= 10:9:1: 108 MER He Fol gy, FR2EE, n-PVE 02 47 39
4 #28¢ A% AF 71870 4% $28 £ & hexane © ethylacetate (6 : 1
; viv)2 %% 22vlE# 9 (thin layer chromatography)Z 3 hexane 28olE 3 7149
2o, chroloform 8ol 27k2¢] E3 o), butanol EHelAE 77kxs] Eho] Beals)
em, of Foldl 37hx Bhol Eesleadd aUn B EUAE A Ao &
Aol BAHgle |

4. 715 ALY stttz 2F : 3FE 19 FHE 2

Methanol #2Z %] methanol % & @ HO : methanol : hexane (10 : 9 : 1 : 10, v/v)
o] H]§Z2 42 % hexane, CHCl;, n-buthanol £2.2 7zt &3l 528 Ao, 7
AN FE3td dojA FEEE AMEeld BE TLCe Re &% o889 Easd
o9, hexane3 9 282 Feldtd JFYE 14 08 LA

#2 49 hexane 39 F%E& hexane : ethyl acetate (2 : 1,3 :1,9: 1, v/v)l A&
E AHEEtY] A FRoR UroM APoz EYsHYG I FolA /87t hexane
: ethyl acetate = 2 : 19X Regkol 0733 04479 Jeid & 28& 233493, hexane :
ethyl acetate = 3 : 191 & R¢gte] 05149 03590 Yeld 5 38 sz, vixgeg
hexane : ethyl acetate = 9 : 191 WAL ool M Regkol 0709, 0595, 0.481¢) Yeld A &
A& sty 22 ¥Yoez 29 CHCl $94%E  hexane : ethyl acetate(2 : 1, 3
L0190 ], vA FAAAEAE AMgEl] 4 REoR ubrolx Rtk HsjEv
hexane : ethyl acetate = 2 : 1°]lA R = 0.238¢] Ueld Z2dg Ealslg 2, hexane ©

- 160 -



ethyl ‘acetate = 3 : 1 oM R = 0308°] uetd 4L E3tAch £¥ hexane :
ethyl acetate = 19 1 Al Rigtol 04363 01419] ehd 5 222 2asan. 99
%239 hexane® o) AMEUIE hexane : ethyl acetate = 3 : 12 A8 8E ool Ry =
0350 UEIY 2AL 342 [ 2 22592, hexane : ethylacetate = 9 : 12 AL RS
Wol R < 04810] UEhd 23¢ e N2 Esac Y SUES Homa
P2E  RHY ¥l o FASRAS. HYE1Y FEE 912-OF128)-
octadecaajenoic acidd € ¢ & AJeH, FFE 09 'TLZ:é 2-hydroxy-3-(9,12-

(9E,12E)-octadecadienoyloxy) propanoic aciddg& ¢ 4 <t}

5. 524 #£E(M-BuOHZ)9 ¥HBHZH
7oAl 13 $EAY A

n-ButanolZ 9 F&&& F%39 9L A&, FFU 1L 2Asad (P<005), %
A4 (F SA2d0ED FHAZ, PO A3EHI fdez vdegton, e
MeOH &9} dlolx AgolA A2ste d& A2, SZANES A8e T2AHINE &
3 2 gFAE Astanst A8 FEFHA Gt s, $ZUAS MeOH &0 &)
80C2 48rtEt H2)ste n-butanol oA RE& F&Eo) YFFstaz (P<0.05), &
B A (F U288 FAHAY, P00 ASEH S F& AYBVAYEE Fxo
2 Yety.
Y. A 23 5EAYAG

T2YZEY 80TAAM $2% n-butanol FolM d& 7|5AH2AL nIY2HBYS
3 sustel WAol ¢ Evs 494 $Poz nxNYE-FuWe 4 4EAY @
Aol Holol HEse] FAFO2ZA, o]E V%A o] UPE2 FUAL dWrg
IAYF-Fudeo] P N8aFHs 2HaPh AP A ¥ % gd2HE ¥E
£ 23 Aol7h Yo, 657 Aol FolE Te2E zzo) e 2o w7
F fFdHes g2 $£22 UYsBUAL 52U A4S HAT wdME Soyoz
% ZY2HE FE/ Asaoy TUAHE YR HAHE SHA BA (50%
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22)8 RAR, 58 Lovastatin® A4TH FAHY 3ol& Holx @stch daby 3
Se2HE Holo| Lovastatind $2d 2289 nie €3 Fd2dEd 442 49
3 ejAlsts Ao vehdth ¥, 8% $4AY $EE WY AR, Yol AF =B
SolM AREH WE® +202 Yy n2d2dE Aol ¥ FAAY FEI 3
he molx ¥kt 2zAel FAAHE 4% 2HAAY HMG-CoA reductase ¥4
5 w@olA, Lovastatin®ol 743 £& B4E ngn $2AZY A% /ME Be g4
Bol, $2d 2289 B3] TA2HE ATY A6l rlodse Rez vehid wa
dzA A f2 FA2HES AZYHY 2H2HY G2HE ABAAE LY
ACAT BAE Hliold, 226§ dxZol the 2o s fo4Hoz we g4e 2
o lovastatin R SZ#FZEc] ACAT A28A AdAEHN7 Ae Aoz deygd.
SOD B4E HTA, lovastatin R E2AT0] BAF 2 TA2HNE G2 ue §
gxoz Zr%. Catalase BHEY A9, BALHE d2Two) g o Hd #
gMoz 2gtem GSH-Px BAES A% ATl de A 2o w& foixoz ge
47 YT BekA lovastatin R S 2232 2] SOD ¥ catalase B
2ANA FAI5L FHAE Res e,

RBAXHE Holo] NEHA ReHE FB ENE olfsd ST UL F58
o WA AWYAF D BE F24 2 WAL IPS AN AH, 05% A2
qE dold ST 228 Foly Erold ¥¥ TA2HE £3o] RAHeR
2998 B olU7, 29 HMG-CoA reductase 2 ACAT 24 94 #9432 za
Hgom, AN FAREAY SOD L caialse BHE FAH2 FANAT. et
4§24 288e FAAAE AL AAYH B PuSIEE VA YF
ANAFES WA AHNAE Aoz AmaT |

6. ANHAE ol& 715k T
=23 Aol JEALS F7RLdY JEEE JEAY Hsh dol BEFE JEE}

Aaste Aoz Udm Y 71EAT TGS 27 05% H AL wet WAAE

- 162 -



A7tatA Wk Wt bR 715ES F& Ao deh olalg ATE FEA ¥l
L0y A7t $2d Ao ¥v) HRY AAE ASFAAN ned £2d A9 g
ZaNsE ReE Y & Utk 8Y, FF I 2U} =39 £ 27 4%, 5% 3
A¢ WE $% Yol 53 Yol Sole B HE FPL wol JEES} T RS
Aoz vehten, 05 %ol HZAE YAAE $UL Weh $24 A AANE ¥
Qgte Wl FEEs} MEaA FE& Ao e olaw ARE SEAY Sxe @
ol 4B Sol $2Zd9 Pul YR P& mAv), 53 ¥n) YR JFe AL AR
o] @ FF9 JYEY ReZ FRHoAT)
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