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Yong Choo LEE: Studies on the Consituents
of Chrysanthemum sibiricum FISCHER

abstract

A yellowish white microneedles, Cog H3:014 + 1'/o H;0, m.p.
262—4°, [a]2D°=—7l,43"(C=0,42, pyridine), its acetate m.p, 123

—5°, were obtained in 0,39% vyield from the leaves of Chrysan-
themum sibiricum Fiscrer.

This substance is insoluble in water and the usual organic solvents
except pyridine and ethylene glycol and, is not decomposed by dilute
mineral acids but undergoes decomposition on being boiled in 60%
H,S0, or 35% HCI, giving one mole each of acacetin, glucose and
rhamnose. It was not hydrolysed with a rhamnodiastase preparation
obtained from the seeds of Rhamnus koraiensis.

After permethylation of it, the uncrystallized product was hydro-
lysed and apigenin—5, 4’—dimethy! ether, m.p. 262° was obtained,
indicating that the disaccharide residue is at the 7 position of acacetin.
Partial hydrolysis of this acacetin~7--rhamnoglucoside in cyclohexanol
with formic acid gave acacetin~T-glucoside, m.p. 246° and rutinose,
identifying them with authentic specimen on a paper chromatography.
It was thus identified as linarin(acacetin-7-rutinoside) by means
of mixed fusion, of paper partition chromatography and of its
derivatives.

Zemplén and Bognar suggested that the glucosidic linkage of linarin
is B by means of synthesis of this substance. But there is no evidence
whether it is hydrolysed by emulsin or maltase or not.

Linarin itself was not hydrolysed by an emulsin existing in the seed
of Apricot or a maltase, but acacetin-7-glucoside(tilianin) which
obtained from linarin gave acacetin and glucose on hydrolysis with
the same emulsin and accordingly the glucosidic linkages of linarin
and tilianin are thus regarded as 8.
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T78 2 (Chrysanthemum sibiricum Fiscupr)'~? = Compositae o] 43} Z4EA [HIREZA &
B2d, Wi 2 BAe il BEae BAAAM s 4T3 & (Chrysanthemum  sibiricum
Turczanivow & DC. var acutilobum(DC.) Komarow} » Bi g3 E__(Chrys;intﬁehzum sibiricum
Turczanmwow & DC. var alpinum Nagar) %5-2 $Esle sl oo BARREEN Y ==
REML et ok APEHERS Yol BES Bisted AKX, WK 29 &
slel Sl AP S THSER, o] Ko BT PrEE Ay, == kPe] o I
A m.p. 262~4° o} I SRR (acetate = m.p. 123~5° o HEEHFE A9+
= B F Relmz, FHEE o] PHE AME £HaA s

AR [03302—71.43 (C=0.42, pyridine)ojw} =2 HFRL CypHpOy4 ¢ 11/, HO o))
—# st 10% KOH =i+ 10% NaOH KM #HEg =50 Fo} Hkfe] Aots vet
Wl o] BE-L Eo AL Fx E%‘EL iEBe] 5. Fehling 385& 8T8 &or] pyridine,
ethylene glycol %o} = = %3 o] 58 Metel HHlEErid = o7k B=r). o] BEe EtOH
Bike] FeCl kRS 4 o) S Hehia, = HCIsH Mg 2 HOIS} Zog 4o
Al71R A Foll = Htho) "}E}u}“’}ﬂ' WiKZ oz HWaldalcl. o] PHS acetate &=
CusH2501,(CH;CO); « H,0 o] —F3}he [a]:)°:—137° (C=0.14, benzenc)e] Mg Fhol v, #

S000 4000 3000 2300 2000 1300 1300 1190 1000 900 800 700

/ ' R Al f
| BNV Mafln

P
WL |
W

2 3 4 5 3 7 ] ] 16 0 2 13 14 15
MULLED IN NUJOL

Fig. 1 Infrared spectrum of glycoside.
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Fig. 2 Infrared spectrum of rutin(Sadtler Card No. 152--B)
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Fe Uk T HEE FES & 9 o] BHo] favone R (LAWY Ao] BEE o
= % . IR-spectra 9] pattern(Fig. 1. Fig. 2) = flavone glycoside JAYE Bplslgdem
2 AYES WKSHBEDS Bk

o] BH 60% H,S0, E= 35% HCLKEH o2 MUKW & oo Hash@s s
oz HE e, HEMS aglycone 2 m.p. 262° o] PeHEAEIREHE, (acetate 2= m.p, 201°
o] fEmgtE)el® methoxyl o] Kko) [BBikeln $EMEF Q) acacetin®® (m.p. 262°),
acacetin acetate(m.p. 201°)%} [BRSle Mole BENET ) ¢l ow, TEELWEE —FE)
3, paper partition chromatography(PPC) 2 o] #E =} MR 9l acaetin & Ml BRI
W= [ RffEE 5 =3 o] WEL 30% KOH KiEK o2 HMstde = phenol
Byt MR phloroglucinol™ (m.p. 213°) 9} BBl SMER) anisic acid(m.p. 182°) & 2=
Bkl et Bk 22 WBRERE #2435 &, o] aglycon - acacetin 91 & HREL 5 4
gch. & kSRS S-S BaCO, & Hifnstd o.& A Ypyge Bl Fehling
RS BITSH, ¥ glucose, rhamnose &+ RE§e] PPC = BB o m—3 RffE
& A5, osazone Al YA E HEEHRQ glucosazone(m.p. 203°)z+ rhamnosazone
(m.p. 180°)& A v}, =ebA KPE-L acacetin & JEMEES R 513 glucose-rhamnose =3
FER S Sh EOMEE ol Wz

th-ol] o] ECREMA] SolA fES WANMIEE tEnsl, o memMEs CHIx seaHE L
sha o] REEWS Et,O 2 #hitHgt ++& 20% H,SO, Kk o= MRS E =el m.p.
262° 9] HtagtFhel A=k o] Z& H#Mel apigenin-5, 4/-dimethyletherio~12 (m.p. 262°)
S BRERT #R MERT dslezs o] MMEME Mol acaceting] 7 fi=q) EaE
acacetin-7- rhamnoglucoside ¢l o] FEAS v}, BIE7}=] =l 53] acacetin-7- rhamno-
glucoside o] sl FRiEA8 2 A = linain, acaciin, fortunellin R Cirsium purpureum 9| Al Sl
BES glom EEJL HMY BEMES] HE-S linarin o} 30/51 9 o} (Table 1), =le}a] 7
WE= linarin & REARERSH] L KSR BT Q92 PPCONE F—3t RFfEE o

Table I, ——Acacetin glycosides previously reported.
Name Occurance ‘Formula . m.p.  m.p. of Acetate References
This glycoside  Chrysauthemum  CaaHgyOyy » 11/,H,0 262—4° 128—5°
sibiricum (7-rutinoside)
Linarin Linaria CysHgoOu » H0 or 11/,H,0 265° 123—5° 12, 15~18
vdgaris (7-rutinoside)
Acaciin Robinia C231'132014 . 4H20 263° 13, 14
pseudacacia (7-rhamnoglucoside)
Cirsium glycoside Cirsium CagH3:044 « 2H,,0 253—4° 18
purpuream (7-rhamnoglucoside)
Fortunellin Fortunella spee.  CagHgoOn 215° 19
(7-rhamnoglucoside)
Syn thesised Cstagols 256—7° 17
(7-cellobioside)
Tilianin Tilia » CnszOw . 21/2H20 245° 7

Japonica (7-glucoside)
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Grh. Blkst gho] APCmsl 848 linarin 3o HERBRlo 2 s AREMsL linarin ¢ -&
EEZ 7 e o &5 HEE odr] Slste] AEEMe Rt linarn o] FEEQ
rutinose g1 7}2] EBAARE KRBk skl

HHv olMBEoRA WY, 4% BROIMLE zﬁmf}“-‘;“’ﬂ 2Eo] BROBA
o2 AT Y #¥rel Rhamnus japonica & Jri#el Rhamnus koraiensis ol | 43EEJE enzyme
€ AECHEE EAAA 2t o ER FEL 48 enzymeo] FESEMC = (ERA o
A rutinol gk fEASIY o n e EEE AN o] rutinose 7} ¢} B} = rutinose
°|MA X enzyme 9] Ao Hild M G2 AASE @¥EHlsE R
glycosidase &} % &kl Biste = o)) FH, 8% 5 hesperidinase(-1, 6-glucorhamnosidase)
7} hesperidin(hesperetin-7--rhamnoglucoside), linarin(acacetin-7-8--rhamnoglucoside) off &=

YERS=] 1k rutin(quercetin-3-g-rhamnoglucoside), narcissin(isorhamnetin ~3-8-rhamnogluco-
side)ol & YA SGevtes HES WEY ¥ Jons EEE AR M-S el 5
st BoMs HEsks .

E&T Fox, Savage 2] fijoll ofslo] ARERE MWiko = HEAA WY uist 2
o] ﬁﬁg@ji»ﬂ rutinose § W]%3}e] acacetin, acacetin-7-glucoside(tilianin), glucose,
rhamnose & 3 PPCo olste] &% BAZ ¢ gicl. o]8h 7ol o] AEEEEMS] ik
MEYZA rutinose § BHT o+ Jdon2 AR} linarin o & HEY 4 UQ =
28w linarin o] Rl Bste = oF4 = #iME= ol oF T REES}F ol 9lel. Zemplén, Bognar

Chart I
glucose + rhamnose mdtase
:o % H2SOe
acacefin + rutinose OCH;
- rhamnose
OH "
miamn {m.p, 246°)
emulsln ocacetin + glucose
emulsin or, maltase
OH enzyme of = Rhamnus koraiensis
\
OH oM ?
‘Il/nann m.p.262-4°)
CHzl1
HC! or 60%
methylate = "35:4 cetin + glucose + rhamnose

{20 % Hass (mp. 262°)

“TY <o
j 30% KOH
c’sa

apigenin-5,4- dimethylether = phloroglucmol+ anisic acid

(m.p.262°) o (mM.P.213°) (myp. 182°)
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2 o] linarin & St 2 24, linarin o] glucosidic linkage = A #Eafzol 21§ KA R&
gETeke o), EiERYe] BEAL glglermm ¥ linarin 8 glucosidic linkage o &7}
% Az stgivd. o] & #WAHSly] £55)o] linarin o] emulsin, maltase o] FE H19] ol
Al )5t FEAE WertE R SR linarin H#8E emulsin, maltase 859 fEf-2 U3
orohon}, AR BiAMEe] o\sted dojA tilianin o] maltase o= EMAA 93l emulsin
o= ety o ne AEEEARS glucosidic linkage &= AREAY & HEEIA St & HE
FERA oebd REAE HEel 9= &2 tilianin o glucosidic linkage = SR U ] ob&
Bl s et
Ll k BigeE Chart 1o FiRslg

x ]

EMme] Ml —ARHES REEYS A 43 T84 2 1kg & MeOH = BRE(GX4
hrs)stgieh, L BHES A 23 WSt ol 4 A9 HEo2 volv FHEEVT ¥l
WristA ok, o] FiHE EEAE MeOH = 3 o}i] CHCL 2 Aloxd Tigre 9
Braix vl o] AL pyridineo] W fnghste ¥MEAlA S}Eu Fol Tt HA M
A %H:ﬁ""* Yo #q rhg vha] AEch, o] el MeOH & 993] Fx 2~3 A ¥
o} H=1 31 ko] HrelAl =k, olzl-g hA] pyridineo] w3|a 19 22 ks H A
& F{&OP“‘ 9o xgl Aze] T 5 3gE <A =+ mp. 262~4°.

Anal. Caled for CpHypOu » 11/,H,0: C, 54.28; H, 5.69; Crystal H,O, 4.36. Found: C,
54,27; H, 5.67; Crystal H;O, 5,86.

AL acetyl {L—RECHEfE O. Sgon gk pyridine 4ml 9} Ac,0 4ml & Y3 Kl
A 3EER MEEt Fol 1 KPS 9-8Fd 234 AeisA tm, dRY Fob ¥
@ dhEgpel 471 ol E A i"]— E2 43 60% EtOH = HEERA7 D SMEdRs
Q7 W}, o] KA EtOH fwie] 3]a FeClyKiEHe Hel=d 4 2ERME] Weig
=] ekgbeh, m.p. 123~5°.

Anal. Cald for C,sHs0,,(CH,CO)7+ H,0: C 55.75;. H, 5.35. Found C, 55,94; H,
5.30

ECEEERO| kS RR—— KOS 5g o 60% H,SOUK¥H 500ml & Xx /Kt il Al i3t
o 29 gEel SowA MBEEKSE Be W 22 HEo JEEHEST A/A dd. o
JEmEME Ae] =obA] 70% Me,CO oA FEHFERSHE mp. 262° 9 ¢-& #uo FRE 27
5|3 Robinia pseudacacia o A HHIEE acacetin (m.p. 262°)5 RBHAEKS 5] - o BB
Trb 9-& B ol PPCr| M Fi%el Rf{@st —Betgdeh. Rf 0,92(BuOH: HAC:
H,0=4:1:5, at 1941° for 20 hrs.); acacetin 0.92,%

Anal. Caled for CigH1,0s: C, 67.60; H, 4.23. Found C, 67.79; H, 4.29.

acacetin 2| acetyl {b—FEMiES 0.52 ¢ Ac,0 10ml 2} 4K NaAc.1g & ¥ EHKAA 1

* AR Eﬁ‘”ﬂ A fgi7e PPC ol 2lolA 9 Hike —K J:ﬁ&ﬂ"i W#E= Whatmann No. 1. (Ze] 4C
om, % 2em)§ HAIEHS A, iéﬁ%ii flavone Mis) &= 2% EtOH #: FeCly Soln. &, ﬁqlw: 0.1%
KMnO;-+0.1% Na,CO; Soln. & ##& FAtd . : ;i
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HER it Flol €-3Edl 284 Aol sbdA X R Fel £ 4 thikel 2t o)
LS A= mom EtOHd| 34 FEiRe 4 HiERA71E mp. 201°9 Beapiike] 4

71 olAE Fol FA AR ﬁ‘Ifé o2 $sla = EtOH iEHK-2 FeCly kSRS dol=six
B&3R] gl o] acetateo] 10% HCLKARMWS X3 B A HE @t & 471
LS 70% Me,CO = ﬁ%?ﬁ%}"’q 3 acacetin -& FEUREIA Rt o] acetate 9 FEHEFQ]
diacetylacacetin(m.p. 201°)=t BEREERS std wotovt BBEETIL it '

Anal. Caled for Cy¢H;005(CH;CO),: C, 65.20; H, 4.39. Found: C, 64.87; H, 4.63.
KOH 7wk 7mlel 3| 3B i
Lol A 71[15‘«3}5-’- A7 th&ol 10% H,S0, Ko Fifiste] 4@l NaHCO; 2 8 alkali
fho] =|=% ¢ #% Et,02 2 ¥ E5olA = ELO Ee AL #Eshd #ifkol ¥
A Qb o]AS B EERATR mp. 213° 9 HRERS QA4 =& o] WEL W
REES Ueb s = FeCly KMo A s HiREY ZAEKRES velds %, phloroglucinol
o] x| HEEA —FEA k. ELOR-E 4#Est KE-2 10% H.SO, Kim oz Mito =z stz
olAg Et,O 2 3 8 EgFo] molal Miksla @stal #£&S 44 A ozdE 2
ﬁ%aa/‘] 717 m.p. 182° & HEEERS QA slx, ERERQ anisic acid(m.p. 182°)S} Rk
AR ohe] Molx BBET/F delvtx] ekskeh.

Mol BHR—EBEME 60% H,SO, ki o2 Nkl = odelal fEkE BaCO; 2
Frfnetel A7 S Ae ¥l oS MRS BWAEAYIn KEOH 2 o8 e ®ERsH
o =& K-S sk 9 0.529 BEWE A R oir]e) WER phenylhydrazine 1¢g
8} NaAc 1.5g, & 100ml & @3 HAc = Fi3| Bitom 3 v-& 7J<i?§§°ﬂ/‘1 RSk
F FEgERCl ol 4rA b o] &l Me,CO & el AT 4 F+ #H5E 50%
EtOH = FE#E5] m.p. 180° ¢] rhamnosazone -2 &34 =3 Me,CO o —3*1‘—2] = Ay
A} Zre ko w EEMEte] m.p. 203° 9 glucosazone $- A Hok, = & &k EtOH
RBEEIAA 9 B A= PPC & glucose, rhamnose & #BAs}9 t}.

Rf 0.10, 0.28(BuOH : EtOH : H,0==5:1:4, at 224-1° for 20 hrs.); glucose 0,10, rham-
nose 0.27. Rf 0.17, 0.35(BuOH: HAc : H,0=4:1:5, at 19+1° for 20 hrs.); glucose 0.17,
rhamnose 0,34. Rf 0.09, 0.24 {BuOH:EtOH: H,O:NH,; =45:5:49 : 1(1% w/vNH;), at
19+1° for 20 hrs.} s glucose 0.09, rhamnose 0, 25.

mo| RefMel RE—FH 1.5g9 KOH 3.8g0 & &7 FoA & meyow
WEa 7ol vt CHl 5ml & ¥a jKigiliel A 24 B MniEste] 54 kg2 #FEol slx
TBL fReae] 5gr}t. Khgol B¢ el B 80mlz A7l CHJIE KigEalA #HE
A719 FBEEke s Hes o)z2¢ Ad ohf ELOR o8 A EEA =22 EtOFe
ksl st A =oFel Yo @A At o] PrEel EtOH k-2 FeCly kw2 4
d=px REslx] &rh o] YWEE EtOHd) S3a orld 20% H.SO, k¥E®KES 33
B @A A 1S mEshd EEEVT FHskAl ses o K2 Febling ¥ & &t
A Zth o] HRMWE FEHERoE BREsta 70% EtOH G A FHiiEAl 719 m.p. 262°9 #H
MRS QA o ol A& Apium petroselinum o) A gL apiin & pEEESte -2 apigenin
-5, 4'-dimethylether(m.p. 262°)%} RS kel % « BB T dolvk=] ehoket,
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Rhamnus koraiensis 0 4] enzyme o] MM—MTF2) 44& -4 #Ee =2 KR
b FiEEE BT 4 508914 KA £ 10g A R} o] KAE ¥4 92 Et,0
2 BRET B €% ¥ ol FYust 2 BB 4f5& 1% sl= EtOH E Yo
Heathige] A71A "ot oA BLOMYE o kS 80% EtOH, #k EtOH, Et,0
9] oz Aol 2l IKEMEK # 650mg & dA =n] o] A& enzyme & S k.
#KIEK 8.5mlel] eI
of7]el LID enzyme ¥k 70mg & P2 th& B BMew Et,OE =% X3 #H=2
ol FHA 30° oA 3 HH REEAZTE olgAl sk A3 A HEe Fgel et
] o] &L m.p. 300° fECA B3] gx = 2 PPCoA k. fE#EE Q] quercetin 3} Rf {#7}
—#stgl vk, Rf 0.92(BuOH : HAc : H;0=4:1:5, at 11~13° for 16 hrs.); quercetin 0, 92.
T RERE AR M-S KiBEA 30 41 M#Estd enzyme & HEAA A ¥z 2
S KRB Al WREA T o] Y-S MBI #g PPColA B3k spot & b
el o = = rutinose ¢ & JEHIE 4 94t Rf 0.09(BuOH : HAc : H,0=4:1:1, at 1741°
for 15hrs.). o) Z & WAyl 15ke] o] HEWFEWH MRS 10% H.SO KABE X3 Kii
B A 2B nEkdt &) BaCO; = rhfnste] 471 thils A2 o KRS BT %*
PPC B2 5tod B BE#ld] vhelyde spot & 5243 folAla o A& glucose, rhamnose
o] —FH3He 2ES] spot & Vel e =2 BT MMEYl £ rutinose 7} -8 fERREISL .
Rf 0.075, 0.3(BuOH : HAc : H;,0=4:1:1, at 8—13° for 16 hrs.); glucose 0.075, rhamnose

o] & ZFo] 3o A enzyme = rutin & quercetin 3} rutinose 2 Y F 9 Hikol
f—?r B ¢ dd = :
enzyme & {#fIste] EIEEES 0.2g% B3 rutin} 22 ikl A 1 HER KEAA 3
U FEESE Eksld e BolmE o] EEEME ol enzymed)] {KslodAl HMES
= A gt

kO] WiEsol k3t HBE—ECHIME 1.6 cyclohexanol 150 ml & -of fp#hste i
A 7] 2 oo BHEE @old Bk 70mlE 2F4 del== kg 110° oA 10 FR] 0
#alsich, Tl o] KRS KigEAA 5223 we 238 oo FBKkE E X B
LA o BROER)-S KGEA A B 15 e PHel =7 Hew ojAE 2 o
o o S T A9 #HEAA ool PPC 2 #5&el A rutinose, glucose, rhamnose &
IS 4= g1iek. RF 0.09, 0.16, 0.30(BuOH:HAc:H,0=4:1:1, at 1741° for 15 hrs.);
rutinoss 0.09, glucose 0.16, rhamnose 0.30. = FifEf8e] ERR IWKkoSRY-E HEKE B
HEk e #Ba-e 5223 Zal ohg Me,COE Fa 3 FEoA sl Fol ¥t ol
AL AHA 1 HEES WA Theol 70% EtOH ol Al HEERAI71d m.p. 262°2 Fifh<
AA = o] - acacetin ¥} RERET 4 BEETIE dolvix] @tk wHg Me,CO
o] %= ¢ke 4y Me,CO, E9 o2 M x EtOH | fmEsle] HE@AZ 4 53] &L
kRS A8 WEF o] kS FmiERez REAZ % BEEsHE &&S 4A 2.
o]A-¢ EtOH o] A FfERAI7IE mp. 246° 9 &> HEMERES 44 S o] KR PPC
o] A §EHgRel tilianin(acacetin -7-glucoside m.p. 245°) 3 —3F-& Lok, Rf 0.95(BuOH:
HAc : H,0=4:1:5, at 22+1° for 15hrs.); tilianin 0.96, mixture 0.95.

R
lr o .2 u‘o v

62 %



14 x O AIES BIHE Vol. 11, No. 1/2

MM linarim 3o HK—— RSl HWECl linarin 3} BERBY BF BEET
7t $idor PPCA A% F—3 Rf({EE bWl Rf 0.71(BuOH:HAc:H,0=4:1:5, at
22—4° for 14 hrs.); linarin 0,70, mixture 0.70. Rf 0.94(60% HAc, at 18—9° for 14 hrs.);
Tinarin 0,94, mixture 0.94. Rf 0.93(BuOH:HAc:H,0=4:1:2, at 17—8° for 12hrs.);
linarin 0,93, mixture 0.92,

emulsin | MBY 8 2 A BE—FS FER=E 3lo Willstitter-Csanyi 24 o]
o emulsin & FK3I <t Bl H& 60-—70°—°4 "°ﬂ ¥ 2030 =t F40 AA
71 A 715 KBS BREY ksl o ELO = Hisle] MRS = 3
A MERZ ek o] #E 100g9] 0.1 N-NH,OH 250 mlg Lo} 2z o} % 1
€ 2 5B EE Fo) MY S Astgdch. B ©hA 0.1 N-NH,OH 20ml &}
200ml & Yo High oh-& Btk HIHES A%l 979 0.1 N-HAc 300ml & Yo
ol A7A At o) A-¢ WEsl ¥aln ol 4% 743k sl EOHE Y& = 4
71 S BLSRslY MK EtOH, Et,O0 9] JHe s 23 Ze [ enzyme § whE5ich

o] A AL enzymeo| HEHE:S BESY] $8t¢] amygdalin 50mg & pH 4.7 2] NaAc
buffer soln. 8 ml ¢]] ¥%#EA) 7] L enzyme 50 mg &} B55le] Bpyez 489 CHCL & @i vt
ME B 2h vhg b EERA 30094 2 HM Fol FAhst s E @ ) 4% benza
idehyde o] ‘#4 7} 3t HCN KEEE. Vel om = o] Mg /KBl A M#ste] enzyme
< BEAAA A9 vzl @S ARSI PPC 2 glucose 3 Y 4 J4+=h RfO0.16
(BuOH:HAc:H,0=4:1:1, at 17£1° for 15hrs.); glucose 0.16. Ll HERoZ o]
enzyme = amygdalin -& glucose, benzaldehyde, HCN ¢ . #f@a <= = #E#o] 948 o
F 94+

tilianin, linarin 3off $#t emulsin ©| #Ef—linarin o] WEESHEAN A Q-L tilianin 50
mg & pH 4.7 2] NaAc huffer soln. 20mled)] &El2]7] L emulsin 100 mg <} BigEel B2
2 CHCl @& Yo oh-& 748 594 30° A 1AM REAR. o = A% ¢
< EEERe] Fristglon Ktk #idstd -2 BR-> mp. 262°(70% alcohol)o] i
PPC e 4] acacetin 3} —#g2 <tofet. Rf 0.96(BuOH:HAc:H,0=4:1:5, at 2241° for
15 hrs.); acacetin 0,96, mixture 0.95. = L &S KiSENA 1548 n#sled enzyme
& BEAA A W o @S KABANA A EEAA PPCE ME MRS L g
2 1/ spot gl vtehta o Rf i glucose &% —Fsldel. Rf 0.06(BuOH:HAc:H,0O
=4:1:5, at 22141° for 15hrs.); glucose 0.06. Ll k3t 7 #HEgd Al tilianin -2 emulsin ¢
{k5}oy acacetin ¥} glucose &= HEH S o4 7 9.

linarin . &3 tilianin 3} Z+-2 &4 A emulsin -§ 30 Hifol vt fEBAA 2gtorl B
Be EEIEAS Boln ® 1 AKAA = PPC 2 BEpdld ngtot ol F Hx ==
srsteh.

maltase 2| AN 8 ¥WHe| WE* EIK#M #9 500g & 215 “heke] #&AKkE 3mER
WL A @K EtOH 3 ¥oiA 471& s vha 100ml 9] kel HmAA =

2] & e A 9Eln 2 e EtOH & RolA 75%71 5|22 & o Asle il
o mopq HelW KBEHKSE 9A Beh o|RA E maltase § pH 4.7(NaAc buffer

s}

e

8 |*u'14 fdlo
1 B el M

!
i

‘E? i
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soln.) REZ 30° Al A 18 maltoseol] {EMAIZL Floll, enzyme & EEAIAA A =z
S MEEA 7] PPC =2 RERSt glucose & @R 4 31gl+h. RS 0.09(BuOH:HAc:H,0
=4:1:5, at 11—13° for 16 hrs,); glucose 0.09. =} e}A o] enzyme-= maltose & glucose 2
DL+ 9 BES BEL T dd+
tilianin, linarin %&o0j] 48t maltase o] #Ff—tilianin, linarin #%4¢ 50mg<] pH 4.7 9
NaAc buffer soln. 20 m! & .2 t}-& maltase 100 mg ¢} B5%e] Hiyew CHCL AE&S 4
2 A 25HA 30° A 1 EBM KA A 2ghovt ofF #Lx EBES =] Zetdle.

BHN N E%R

1) FUETES Chrysanthemum sibiricum Fiscuer o] 4] m.p. 262—4° 9] #RE o, ©]F HC
2 Bk MEste] acacetin, glucose, rhamnose £5-¢ #4 BMislcl on, Hmate] HAMR,
PPC %] HEHBo 2 ARiRo) linarin o & #HRsIG 2, AYWE BE SWEDHCA
rutinose 8] S FEEGo2A AKEM) linarin ) & BERS] 319w, HEAR] Linaria
vulgaris(Rhinanthaceae),'® Buddleia variabilis(Loganiaceae)!?2'® 4% 2 ffi¥yol) A=l @ejz] ¢
o linarin o] #18 w=te])sle] Compositae o] A = HEE-& W}

2) linarin €] ERIKS) #sled Merz’¥ 1 mol &, Baker % 1!/, mol & && #H3Isl &=
H e Ao& 11/, mol o] sfFElsiet

3) Rhamnus koraiensiso| 4] Q-2 enzymer} rutin(quercetin-3-rutinoside)-&. /35t
linarin(acacetin —7- rutinoside)-& 43f#s}=] ratet.

4) Fox, Savage %5?2¢] flavonoid ¢] rhamnoglucoside & #%Et.o2 f#ste] monoside gl
glucoside & HHIEEE HEho o] BANe] FEEEMel BRE=d ohule) mime) Ml FAL S
e MRS e

5) linarin 88 emulsin ] fEA-E =] ggov} o9 Y9l tilianin -2 emulsin o] {EA
& ¥}o} acacetine 3} glucose & 3f%=| o], linarin 5} tilianin 452 glucosidic linkage = B 45&
A5 4rE3sl shgleh

6) flavone o] 2igf8q] %5le] emulsin B-& maltase 7} YEAEcHE W& o, 459
apiin M- o 9] fEfiE o WiThL BURSS Qe o] EE L linaring] A} el
BApER . #Meld emulsin B2 maltaseo] {kslol SRS XS] RAE FrFErel T

A Bree) Qe Be BES Slol FA EHR, BN RHE, KB Bt 74, FEE, E#RX
MEL, #ED SRS 274 PRABY fHhEE, FIUARY) HOAHEE BEEA Fl WEE
Faeh.
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