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Analysis of Chemical Constituents of Saccharides and
Triterpenoids in the Korean Native Mistletoes’

— 1. Triterpenoids —

Won-Yung Ahn"

ABSTRACT

The aim of this research was to investigate the chemical components of C30 compounds, especial-
ly triterpenoids in Korean native mistletoes of Korthalsella japonicus Engler parasiting to Camellia
Japonica L., Viscum album var. coloratum (Kom.) Ohmi. to Quercus acutissima Carruth. and Loran-
thus yadoriko Sieb. to Neolitsea sericea (Bl.) Koidz. For the identification of triterpenoidal components,
alkaline hydrolyzates of mistletoes meals were analyzed by TLC, GC. and GC/MS.

The content of oleanolic acid and ursolic acid derivatives were highest in K. japonica. In V. album
there was no big difference between leaves and twigs in content. but oleanolic acid in leaves. and
olean-12-en-38 -ol and lup-20(29)-en-3-one in twigs were prominent. Similiar to V. album in L. yadori-
ki there was no difference between leaves and twigs in content, and both olean-12-en-38 -o!, lup-
20(29)-en-3-one and urs-12-en-3f-ol in leaves. lup-20(29)-en-3-one in twigs were abundant.
Triterpenoids as olea-12-en-38 -ol. lupe-20(29)-en-3-one. 3-oxo-urs-12-en-24-oic acid. and 218 -A"-
neogam-macer-22(29)-en-3-ol acetate were common in all samples tested, whereas ursolic acid only
in P. japonicus and ursenol in L. yadoriki were detected. And P. japonicus had the largest number of
triterpenoids and showed the highest in biological activity. Soit is noted that Korean mistletoes test-
ed in the study had three types of triterpenoid, oleanane, lupane, and ursane. irrespective of hosts.
sampling positions and species.

Keywords : Pseudixus japonicus, Viscum album var. coloratum, Loranthus yadoriko, triterpenoid, bio-
logical activity
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Triterpenoidse $47 s/de] 22243 TE27dIM
714 HAl¥ non-steroidal 23} thAlEaoelc} w2
A dhelgjolellM el AL 715A FHE 22
29 2R ZFAA Al Aol

H] 2 ojekziQl AM8Ad-2 AF7HA| AF3] A gl
2k F 2] AFellM fF oA AUE FaRdoet gl
o] WAL o Kol triterpeneFe] BrATR Aol
ol A5k oln) walzl FElF ol ol Erata A
& dHolaglo] A&l wad sheAdol ok =g
triterpenoid 79l F&24 A3 He E4EL 2
AEEH g dig TE FMA gk v E ol
g 24 diabEde] oeEo 2Me] Ayl HEL A
3] Algso] YA, o] RoldA] FAHoz JHA
<l g 7ol B2 At 1E Foll,

2 @72 24ef 7l triterpenencidfe] &4 o= 7}
z)eldl, lupane#2¢ lupeol. betulin, 18] 1 betulin-
ic acid¥ Walker carcinoma 256(intramuscular)
tumor systemell thale] 84N Aoz geiA o,
o|E9] 4= ¢ 905 @shy EF betulinicacide
leukemia cell P-3889] A& Alx2) zied Han
=tk Mahato 5. 1992).

Triterpenef-o] oleFEo 2o g2 3]
t}, k2|t A $Abol Foll 2A8k= triterpenoidell #
AT sl Yskedl. Krzaczek(1977) & &3
o} Tefgoll BAIgle] HAle) A Aol (Viscum album) o)
A ¥ olu) del A fFramyrin lupeol, oleanclicacid,
triterpene alcohol(CyHsO2), betulinic acid,
dihydro-fsitosterol g ©eldt ut 3lony =3t silica
gelol AgNO2E 943 TLCS 28 f~amyrin. lupe-
ol. CypHsO» alcohols L&l o] &2 glycosides,
ursolic acid, B-sitosterol. stimasterol® sterol A
& BT AgHolrt 7tk Fdkel WE S
289 8y B Yasue §(1964)°] Ostrya
Japonica® MeOH #2E% n-hexane/etherZ 5%
¥2]3t1 n-hexane®ol 4 triterpene keto-ester
CaHagOs mp. 183~185C., triterpene ketone CoHzO;
mp. 200~5C = B-sitosterol & @213 v} St

E AFodMe g4t Aol Rl k4R T 3
AoA kg Zade] glalo]l B4R e triter-
penoids A&l £H& B3] FHUTEA (P
Japonica), AoV, album), 181 FUYLALA

=2

g

ol(L. yadoriki)E A BAZ s TLC, GC 281
GC/MSE o) &3t3 3138 53-& GC/MSS] frag-
ment pattern¥ 713 #ARRE 31FES A-9 3 GC
A2 3 030 BEEL 718 FFHo = e 3
ST2E FAAG

2. M2 Wy

2.1 sA F5

7 §-4o] (Viscum album var. coloratum(Kom.)
Ohmi. )& 199413 490l A 2|4t A LA Fol A et
S-(Quercus acutissima Carruth.)ol 7] 4= AL,
Tl A9 4o) (Pseudixus japonicus Hayata)e
1993 99 Ay 2w 2R R dddigty RUT 4
E QoA T (Camellia japonica ..o 7145t
AL, aga FYEA 4ol (Loranthus yadorki
Sieb.) ¥ 19943 108 AlF=olA] 22 (Neolit-
sea sericea (Bl.) Koidz. )ol 71A8He RE z13 8l 2
AR 2 AFREG )

2.2 Ay

2.2.1 NERjRS| FH

AgAabo] 9 R A Aol ATt TR (twig) 2 F
Wi FHUE ASdele] ASdle U F719 F
Ho| glo] FAIMER Mgt FAAREE 717A17]
3 Wiley Mill & AH-3td 200mesh ©l3l=2 £4) 8l
AlERrz gt

2.2.2 Thin layer chromatography(TLC)

TLOCEAE 2712 Wle g AAsid e A vy
& 7k Ro1ake AABR ek 4418 ¥k methanol F
E9& #7144 (n-hexane, chloroform)282og &
3sled RHAR2 AMEI D, A7) 8= n-hexane
-EtOAc(40:12). TLC plates= silica gel 60F x4 (20
x20>0.25¢cm), EMAleke 2 Liebermann-Bur-
chard Aleb& AHESHATH

£ 2g AlBAEE Hekd £84 MeOH(MeOH :
water =4 1) 2 %3 thg F29E& FZ32 petro-
leum ether 2 2% & 2ml chloroformel =<1 ¢t
+ @ge g MAEAHE AAGR 4% ¢844 sodium
bicarbonate® elgtq 7 {715 AAF o5, A
7449+ n-hexane-EtOAc(7 @ 3)& A&k,

2.2.3 GLC, GC/MS analysis

2F 100mg2] AEAEE 3t 10mi 0.5M KOH/
EtOH®:1. v/ V)% 0.5ml WHRIFE &4 (100mg
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cholestane/100ml chloroform)< 713 o}2 70Cel
Al 15413 Bt Zidsict. W & 0.25M gte =
FEA7|n EREECR FE3a ¥ 4% NaHCO;
FEYo g K AAsIEc a8jn gdves
M EA S A 732 diazomethane & methylation
< 33 3% FES] £l 23] AAG ohg 1l
diethyl etherell %o EHAIEE AM&sigTh 7kaz
ZulE s (GO A3 28 3% SE-30 4mm
i.d. X1.5m glass column. injector 300C. detec-
tor 300°C. column 200~280(200~248C. 4C/min.
248-~280°C, 1¢/min), carrier nitrogen 40ml/min,
injection 4L, AT=1gt}.

GC/MS BAAlaE 2.2.2%82] 284 TLC #4418
FH| R 7 FehAl &vlskia diazomethanes ©)
48 methylation™8 & #7ieldch GC/MS £48x
71e JEOL JMS AX 505 Gas chromatograph/
Mass spectroscope® DB-5 capillary column,
injector 300C. detector 300C, column 200~285
€ (10min). 4C /min rate. carrier helium 2
mL,/min. El mode(70eV. 300V) & 3l &4 com-
puterized mass library system< o] &3fod Aae
mass fragment patterns ®lasled dxjAdo] 744+ £
2L 5T ER Table 2. 4. 60 &7t

3. Zu ¢ nF

3.1 SW R Mol triterpenoids

3.1.1 TLC &4

A dere] B A 240l E methanol 3 E2] &
FA(4:1) o2 ehAs) 233 syrupHHI B $&8t 0,
n-hexane, chloroform. 12813 n-buthanol & %
stk o] F ul54d £ hexane 8 (Hfr). chlo-
roform ¥8(Cfr)& TLC ¥418 A g2 A8
=8t 2N alcoholic KOH #9122 v]58& + ¢l=
(unsaponifiable) $4%% % diethyl etheroll &3l
4 BENfDE TLC #HARE ARt olE 2z
&84 Hfr, Cfr. Nfr& g4ves Hasle {4

AL AASD #FAT & 47 23] o] 1%
TLC € n-hexane : EtOAc=40:129] H7/jgmz 4
A1 A3 Table 13 29kch

TLC/ES] wa o2 Hol B8 8o triterpeneacid
F7b EAsh Hire] 498 AQ)e g2 2o vy
o] ohd u]E #Aahe] Tk alofl A Rfgko] 2He Zo
RHE el m, FEEu o] Ut u o]3 A
gro| sttt M wE sk A e glycosidedl
EAo) gt T4 Frell 7idels Re2 Yzdn]
me] Fert ekl vehe Aoz wdstdd Ak
] triterpene glycosides”t 28tz P2t ok,
g 9] 37k 28 F Cfr 280l triterpene ol2]2] ¢}
& 48 29| thE Ego vlsle] Az Rf 0.199
ghalo] 7h AA veRd triterpene & Aol 713
At Aoz el

a2)3 methanol &) gt TLC 2 3}oll A
Libermann-Burchard $4A] el Fdubg-& Bo 5
= B F YL olu e ZII7EE Eklslr] sl
Fu A 4ol E diethyl ether2 Soxhlet®& £
petroleum ether 2 21748 AA8k1 4% NaHCO;3
4% acetic acidE H2lsl 7F {7t g7tzolc g
& AT IE 2F g E23E diethyl etherol] =
o)1 ethereal diazomethane2 & W€ 3lE A7l ohg
TLCE . /8ol n-hexane EtOAc=1:19] &
grag Al Aleke Carr-Price Al2kE AMR8l9 ) vt
A& Rf 0.64(FF4) 0.68(240) )M Yehydct,

Fzle] & WhH & Liebermann-Burchard #AiA]e
%} Carr-Price 'E4Alet B disted 74gh Adut
2 vehigin IEEER AR REGES Yehlo],
&4 Rf 0.64+= triterpenoid acidse] 3 0.68
steroids?! Aoz FHEAC}

3.1.2 GLC &4

TLCAAM TAg HEE Bl g8l oereyd &
Ze) 3299 diethyl ether €3 ¥&2& methyla-
tiondled GLC 48 SE-30 v|=4 HP & sl
240 ¢} T& 22 BN AA triterpenocicacid
methyl esters$} steroids Ztzte} BFEAEE A=

o

ir & oo

Table 1. TLC For organic solvent fractions of P. japonica.

Fraction Rf(Liebermann-Burchard color, solvent 15.1cm)
Hfr 0~0.12(brown). 0.20(pink), 0. 27(purple), 0.45(brwon). 0.52(red-brown). 0.87(soil-yellow)
Cfr 0~0.11(brown). 0.19(pink), 0.27(purple)
Nfr 0~0.19(pink). 0.25(pale-brown}. 0.27(purple}, 0.48(brown). 0.87(soil-yellow)
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Table 2. Triterpenoid compounds in MeOH-extract of Pseudixus japonica H. on Camellia japonica L.

by GC/MS analysis™.
Peak Retention Compound by MS spectrum library

number time(min) (Most probable compound name when comparing fragments)
1 23.63 olean-12-en-3f-ol
2 24.68 lupe-20(29)-en-3-one
3 26.19 3-oxo-urs-12-en-24-oic acid methyl ester
4 27.35 A’-neogammacer-22{29)-en-3-ol. acetate. {(3.beta., 21.beata.)
5 28.67 3-oxo-olean-12-en-28-oic acid methyl ester
6 29.06 lupane type(thought as betulinic acid methyl ester)
7 30.04 3f-hydroxy-olean-12-en-28-oic acid methyl ester
. 30.73 oleanane type
9 31.91 38-hydroxy-urs-12-en-28-oic acid methyl ester

* GC/MS Analysis condition : DB-5 capillary column, injector 300°C. split=2min, column 200~280T{4C/minrate).
carrier helium 2ml.,/min. EI detecting mode, TIC range : m/z 50 to 600.

T EA e A Alg)/do] 2ed] A Ve Rt
W EFEHe] g ¢wHEAQ] RRTY ¥ 2= HE
24 steroid : stigmasterol. f-sitosterol, triter-
pencic acid methyl ester : oleanolic acid methyl
ester. betulinic acid methyl ester. ursolic acid
methy! ester?] WHEREEEF cholestane(RT =
8.6min) ol g relativeretention time(RRT) 1.7,
1.9. 2.1, 2.2(-). 2.2(+)& Hrislaie).

el AEe} AF B RRT Han &9 o
ghijo] sEElsha] ool FS ¥ 4 glleyt RRTS
Brge g ot RFEAT FAMHF steroid$t triter-
penoids?t &A1 = 2U&& FEXUcH

3.1.3 GC/MS #4

SR A 40l2) methyl3he #2885 GC/MS
£ 53l dAg A o EA7t 235l = E38 Table
29} #Zsirhk, 71 2 €38 /M A& methyl
oleanolate®} methyl ursolated e, FHLEA &
Mol o) ZA 8l triterpenesH = oleanane® .
lupaned. 18] ursane® (Fig. )¢l pentacyclic
triterpenoidd & ¢ 4 Atk GC/MS ZzvrtE# A
oA &2 ¥ &E £33 ursolic acid¥® lymphocytic
leukemia cell P-388 # L-1210, human lung car-
cinoma cell A-549. KB, human colon(HCT-8) 1
22 mammary (MCF-7) tumour cells(Lee ef al,
1988)ell A& 712 | ursolic acid o2 £& )
491 oleanolic acid(Mahato et al. 1992)+= #
tetrachloromethane® $AL2 {4 liver injury
wxjell A7 9l Aoz 4 o) weid Fuhv
£A$-4o|2] chloroform3F& ¥ A&l 7o

5

Table 3. TLC* for MeOH-extract of V. album
var. coloratum (Kom.) Ohmi. on Quer-
cus acuti-ssima Carruth. .

Fraction Rf{Liebermann-Burchard color)

Cfr(leaf) 0.52(brown-pink). 0.70(pink). 0.81(brown)
Cfritwig)  0.52{brown-pink). 0.70{pink), 0.81(brown)

* Developer n-hexane - EtOAc = 7:3. Detector Lieber-
mann-Burchard reagent. Solvent front:15 0cm.

et

3.2 HAs4Aole triterpenoids

3.2.1 TLC 84

A§-dol(Viscum album var. coloratum (Kem.)
Ohmi.)8] 80% methanol3%&%42| chloroform£:l
g getor 8RS A A & n-hexane
P EtOAc =7 : 39 d/H8ui2 TLCE & 23 A&
2eolel A glel Rf 0.52, 0.70, 0.81914 Lieber-
mann-Burchard EAjeke] sl ztzt 234 2
FAl o zhalel okMub-o(Table 3)& HolFglon o)y
g Avhe Bt A9 Akt

3.2.2 GLC 24

7-g-4ole] GLC £l triterpenocid £ F3 5
= gjola9] mgntE 18 A RRT(cholestaneo] that
o) AR E4(Y. E7Dole Aerh gidn. 4
oA oleanolic acid®} Y& peakd AeHH RF&E
At U RRTE 2= 0|28 38 5= 9%

3.2.3GC/MS 24

TLC GLCIA #8213 4 ¢lY triterpenocid 2
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Lupane

Fig. 1. Triterpene types in Korean mistletoes.

Oleanane

Ursane

Table 4. Triterpenoid compounds in alcoholic alkali-extract of Viscum album var. coloratum{Kom.)
Ohmi. on Quercus acutissima Carruth. by GC/MS analysis™.

Peak Retention time Compound by MS spectrum library

number (min) (Most probable compound name when comparing)
1 23.67(23.61) olean-12-en-38 -ol
2 24.74(24.66) lupe-20(29)-en-3-one
3 26.24(26.14) 3-oxo-urs-12-en-24-oic acid methyl ester
4 27.47(27.35) A’-neogammacer-22(29)-en-3-0l. acetate. (3.beta., 21.beata.)
5 28.81(28.67) 3-oxo-olean-12-en-28-oic acid methyl ester
6 (29.06) lupane type(thought as betulinic acid methyl ester)
7 29.78(29.72) 34 ~hydroxy-olean-12-en-28-oic acid methyl ester

*1 GC/MS Analysis condition : DB-5 capillary column. injector 300C. split=2min. column 200~280C(4C/min rate),
carrier helium 2mL/min. El detecting mode. TIC range © m/z 50 to 600.

*2RT for leaf (for twig).

FAHA Fol2E EY] fsl GC/MS £4& 4
Alstget, AAole] GC/MSge] B e 671x]9
triterpenoids, olean-12-en-3f-ol, lup-20(29)-en-
3-one, 3-~oxo-methyl ursolate. A’-Neogammac-
er-22(29)-en-3-ol: acetate(38. 218-). 3-oxo-
methyl oleanolate, 222}3 methyl 38 -hydroxy-
olean-12-en-28-ocate’t BHEHAUE, A$Aol 43 F
712t B4 E triterpened] T4 Aole gislEd
Yol & methyl oleanolate”}t, E719l4 & olean-
12-en-3f-ol7 lup-20(29)-en-3-one¢l & &4
Bt

3.3 #HLRHR4Ho0lS Triterpenoids

3.3.1 TLC &4

A2 (V. album) & 222 Ao 2 &30 T
$4% A9HTable 5t PUFASLlS 53, 45

@]

Table 5. TLC* for MeOH-extract of L. yadoriki
Sieb. on Neolitsea sericea (Bl.) Koidz.

Fraction Rf{Liebermann-Burchard color)

Cfrleafi  0.52(brown-pink). 0.70(pink). 0.81(brown)
Cfritwig) 0.52(brown-pink). 0.70(pink). 0.81(brown)

* Developer n-hexane : EtOAc=7: 3. Detector : Lieber-
mann-Burchard reagent. Solvent front @ 15.0cm.

U A&l Adaglo]l $UE RS @& 7Hle e
LA 5 AR, B Adoleh FAE AFHE U
28 hAss

3.3.2 GLC &4

A Eele] GLC £4dM e 43t 2719 78
of mebx 39} FJugle]l YT RRTH AAnde
vehhl e oirt Sand & FRFMe] Aoyt
AUt w3 EFEET FUF RRTE veile
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Table 6. Triterpenoid compounds in MeOH-extract of Loranthus yadoriki Sieb. on Neolitsea sericea

(Bl.) Koidz. by GC/MS analysis’.

Peak Retention Compound by MS spectrum library

number time(min) {Most probable compound name when comparing)
1 24.39(23.58)"7 olean-12-en-3f -ol
2 24.99(24.75) lupe-20(29)-en-3-one
3 25.57(25.25) urs-12~en-38 -ol
4 26.32(26.32) 3-oxo-urs-12-en-24-oic acid methyl ester
5 27.52(27.35) A’-neogammacer-22(29)-en-3-ol, acetate. (3.beta.. 21.beata.}
6 (29.78) 38 ~hydroxy-olean-12-en-28-oic acid methy! ester

1 GC/MS Analysis condition : DB-5 capillary column. injector 300 . split=2min. column 200~280T(4C/min rate).
carrier helium 2mL/min. El detecting mode. TIC range : m/z 50 to 600

*2 RT For leaf(for twig)

el o2 gl

3.3.3GC/MS &4

olel GC/MS 4l 370¢] triterpenenocidsE %
918t =, olean-12-en-38-ol, lup-20(29)-en-3-
one, urs-12-en-38-ol, 3-oxo-methyl ursolate,
A’-Neogammacer-22(29)-en-3-ol: acetate(3, 21
-}. Z2#]3 methyl 3f-hydroxyolean-12-en-28-oate
b B3 dellM e olean-12-en-38-ol, lup-
20(29)-en-3-one, 12|31 urs-12-en-38 -ol 7} FFo|
=74, E7]4 = lup-20(29)-en-3-one°] HsHA] &
Al VFERRL

FuhL 12 2 do]ol| A= methyl oleanolate®} methyl
ursolateo], GC/MSAelA] A £717te] triterpene
A zlo]7} gl B o VERS A-5-4e] Yol M methyl
oleanolate?}, 7194 & olean-12-en-38-0l3} lup-
20(29)-en-3-onec], 18|a A-$Aele} ol i £7)
7} triterpeneAl ¥ 2oizt gl Ao Hrtd T pRA
SAkolell] el M= olean-12-en-3f-ol, lup-20(29)-
en-3-one. 18 L urs-12-en-3f-ol7} | E7]AAM =
lup-20(29)-en-3-one°c| VA EA Vet

Ao = LR A Sl 9} Zo] oleane®. lupane
8 283 ursane® 9] 37FK9] pentacyclic triter-
penoids & & & 4 AU ol A= Fuku-
naga 5(1987)°c] A4 (V. album L.)Z5¥ §
-amyrin acetate. oleanolic acid. 218132 betulinic
acidg welasiches Buel fARE 2748 vehd .
=3k Fukunaga $(1989) o] Y £4t AS-4lole} #3]4t

AS-Abole] R vlmel A FHA A4l betulin-
icacid® Tt wid B4 ASdele /skA &
gtk shledl B A ArklAM= betulinic acid
2 FHEe Havg AUE ¥ old E4E 18
et
AlgE gdal Aol Folla] FHURASHold e
methyl ursolate?} Z18] 22 7 4ol ursenol
o] E5HA EAIATE EE St A F F F
WA Ao Foll 7 B £29] triterpencid7t &
Aste Aoz Ve, gdgide] & triterpenes
g FUch
£ Ao AEAS R afdE =it ApAto] {(Vis-
cum album, Pseudixus japonicus, Loranthus
QA TS Adaglol
oleanane, lupane. Z12]3 ursane 3¢ 33%¢]
triterpene®7h Edhe A28 vepych
ashg 9o B388HEC] GC/MS’4e] mass frag-
ment patterng MS compound library data<tel
vlie] oJg +3 §Ee|n i & L dld o

yadorikij| M= &5 £F.

o] 171Hg) 7718 4e] HrlEhd urh BEd 4%
4987 ) shsahd ook
AD2s
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