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Cytotoxicity of the Components of Albizzia julibrissin
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Abstract—By cytotoxicity screening of the 65 Korean medicinal plants against leukemia 1.1210 and P388D,
cell line using the MTT assay in vitro, Albizzia julibrissin was studied. This plant was extracted with MeOH
and MeOH extract was solvent-fractionated with CHCl;, EtOAc¢ and n-BuQH in sequence. Each fraction by
various solvents system was purified by column chromatography and preparative TLC, and four compounds
were isolated. The structure of each compound was deduced from UV, IR, 'H-NMR, "*C-NMR and CI-MS
spectral data. The cytotoxic activity (ICsp) of the compounds, quercetin-3-rhamnoside, 4°,5,7-trihydroxyfla-
van-3-glucoside, spinasterol-3-glucoside and acacic acid lactone, were evaluated as 5 pg/ml, 3 pg/ml, 2 pg/mi,
1 ug/ml against L1210 and as 8 ug/ml, 10 pg/ml, 1.5 pg/ml and 0.9 pg/ml against P388D),, respectively.

Keywords [] Albizzia julibrissin, cytotoxicity, quercetin-3-thamnoside, 4°,5,7-trihydroxyflavan-3-glucoside,

spinasterol-3-glucoside, acacic acid lactone
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MEFZ= mouse lymphocytic leuke-mia cellg]
L12102%} P388D, @ AAMEFQ) Vero E6ell AH-3lsit).
o] 52 AFety FEA AFLaHE] Zopilo] wjok
s & Aot} o] NEFZF welld 5X10%, 1X10¢%, 25X




32 Byung-Don Choi

109, 5X10%, 1Xx10° AFEF7) H55 WolF3 59 Hok
o] MTT(Sigma Co.) assay*d(Carmichaels 1987).0%
Azl FANHE ZARIH

NZ=sH &8

33 EFgel| L-glutamineo] E8¥ RPMI1640, EMEM
WA E Eed AMEsldal, 10%efol HA [Fetal Bovine
Serum(FBS), Sigma Co.] 3} 1% Antibiotic- Antimycotic
solution(100X) &~ Penicillin G 100 LU/ml, Strepto-
mycin 100 pg/mbE AH7kske] AREslETh AZF wi=]
= Thioglycollate brothell 43} 0.5 mi¥ ¥ix]E A3}
of 30°CollM 32Uzt wiekEt ¥ LPofHE WS Al
EFE= 379C, 5%COyT A FAE7IAA 349
ol wjokst & 450xgE SEEQF YAEEE T D-
PBS(phosphate buffer saline, pH:7.4)2 3P A3 &
A Z2 wiR|el] F-FA1A culture flask(Nune Co. el &gt
% CO, incubator(Yamato Co.)ol| A wi<F3t2L Fig. 12
W o Agsige. AEE 50% DMSOEd e e
membrane filter(pore size; 0.22xm)E A|F3 ¥ A 2
Aol D-PBSZE. 3]43le] A¥ell A8t WAl &
% DMSOF =7t 05%% WA 955 stglct. §Ad 4
4% =¥ | myml~001 pgmZHA] 10918 B 100
ug/ml~0.032 mg/m7}A| 5914 serial dilutionsle] 20 ul
£ AEZ3pc) 27 D-PBSTLE Eslgon] HE
2, v weFEEs #dAle]l Adriamycin(@-FA ke AME}
et ZE A P wells AMEsle] HEAE Tot
G Fd ARG 33 AAIR F FHEE d2Fe] F

[11210, 3381, cell lines |
4 25%X10" cells/well (adjustment)

| 0.18m¢ cell suspension + 0.02mé_drug solution |
1 371, 5%CQs, 3-4 days incubation
Add with 0.05n¢ MTT solution(2ng/né_in D-FBS) ]
| 4hrs. incubation
[ Centrifugation, 450 X for bmin. |
i
| Removal of 0.22n¢ supernatant |
}
[ Add with 0.15p% DMSO_solution |

l solvalion of formazan product in a plate shaker for 5 min
[Reading O.1) at 540m{Microplate Readcr) ]

l
[1Cs value calculation by the formula |

Fig. 1. Experimental procedure of MTT assay.
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pfglen] £ AldojM AR MTT FAMe F5=
7} Az wellell Wl 50% 743 ghe2 AAslge.
Algel =x ¥ M|

B Aol AMg AR HFAAAAM FBI LT A
2 6 kg& Fig. 20 we} FE3)9ie.

7 F2 AT /AT AF ARt E Pl
o @41 mmx810 mme] FHel| FZIAEA silicagel60
(70-230 mesh, Merck Co.)& 70 cm %5k Z; frac-
tiond 30 mi¥ 50708 EFHE el THIT v 4
fractionel] AN HEFAS Fd F FEFES #3519
o}, o|uje] M EFA AL AR F=E 10 ugmleF
sle] Al

oA FEREY Az o] 24 2 FEeERE I
= #9vh. @25 mmXx500 mme] FFe] 2 FAES
40 cm AT 7t fraction® 10 m¥ 30009 HEE
deol & F FEAES TLCE #ElEinct.

2z AAE e FEEE A28 7FR|IL preparative
TLC (silicagel 60F,s, 55, Merck Co)5 3L 44

[ Natural Plant |

| extract with 70% MeOIT in water bath (dhrs, 2 times)
[ Filirase |
| evaporale in vacuuo
[ MeOH extract |
| suspensc in H0,

wash with ether (2 times)

| extract with CHCls

(10 Tayer ] [CHCls layer |
1 extract with EtOAc | in vacuuo
| CIICls
[1120 tayer | G0AG layer|. extract
} extract with n-BuOH | in vacuuo
‘n-BuOIT [ "EtOAc
. ‘?EQ?Q extract |

1 dissolved in H>Q and precipitate with Acetone.

Fig. 2. Extraction procedure of crude materials from natural plant.
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TLCS} Wefsle) FHAYe] $AE i—}c’lf‘f}dt} FHld F
BARE 2 B3l dgl: 4z F5 F 55l
HEEAS 4% B8l CHCLEOIMS /P 12
64 mg, EOAcEMS] FHFHE 2, 32 32 mg 27 mg,
n-BuOHZIM 2] HFE 4= 45 mgs Asiet. =l A
&= F9k Al 20 pg/mllA 0.0064 ug/miZkA] SHiFER
35T A FU3 vhHeE NEEAAEE Pt
23| 3

FH 459 EAE R T E4 FEE Fsigeh
CHCIZ<IM £8]% 245 319k 12, EOAcEIA +
2% 2L 3E 2, 39F, n-BuOHSIAM Hejd 24
< BME 42 GYEgch ol B2 EA RkE
1> MeOHel, F1HE 2, 3, 4= CHCL) Ssjisle £4
< skt

o|3tErd 24

Z+ AlRe] 0.01% 9L 7FAI3L LB reaction, Ferric
chloride reaction, Mg-HCl EX Zn-HCl reaction 5=
SISV )

|:|-o| |=U£|

A& 5 mgs FHskel 10%34 1 miz €3 100°Ce]
A 6 g AR}, &5} F o4& Ba(OH), 58
o2 Z38}3 TLC(silicagel GF,q,, Merck Co.)wl-2.E.
EAstg S, #/)-47] 2= n-BuOH : Acetone : Phosphate
buffer (pH:5.0)=40:50:10% AF&-3l3 24
Anisaldehyde-sulfuric acid® E-F ol 105°CZ 7143}
R E e o] YRS EEES vwsliet

gHe 54

AEF oF 2 mgd Fsld $3 57| (Mettler FP61)
2 245k

UV spectrum®| =&

A B3 Z fafo] Fo]T UV Spectrophotometer(Jasco
V-550)2 243} T o]Fo)A] flavonoidZ. FR == 3}
E 15 25 o2 o] EAA. ARE FRE o
0.6°] E=F CHCl, =& MeOHel 2383} A]E 2 ml
of NaOMe(sodium meth-oxide) 38 & 7}8] E& 3}
spectrumrs S 5E F EHEHE spectrum TR

=550 Bz A 2 1'r11°]] AICLG%TEY) 645 ¢

a2 E3Hle] spectrumS EASIAL HCL 385 7Hsl AICL/
HCl spectum® At 222 AlE 2 mld
NaOAc(sodium acetate) 100 mgs ¥o] =< F NaOAc
spectrum=- =3 851 H,BO, 50 mge 7Fsl NaOAc/
H;BO; spectrums 24 3F

IR spectrum® £ (Krebss 1969)

z+ F}FEe BHUIE FAFE] $18le] IR spec-
trum(Jasco FI/IR-5300) KBraAel 2s &As13ic).

TH-NMRO|| 28t B4

7+ 2329 proton $1A| W 5 FAFE) 95k H-
NMR (Varian Vxr200s, Bruker Arx—300)-% ARl At
Alge] mel oF 5 mgE CDCL+ITMS EX CD30D
Lalele] A8t

BC-NMRO| 2|8t 247 #3ME<| g} carbon®] 917
9} & BAM35)l7] $)8led BC.NMR (Bruker Arx-300)&
A}»E-s} Q3 A2 w2} o 1 mes ek Sl £33}
o FAsk

CI-MSO|| o8t B4} sighEe) PAlge 2Ak17] 4
8le} Mass Spectrophotometer (Excrel ELQ-400)%- A8
slo} shabal olesh whges 2B,

dat 8l 0

Fel] AMPElE AEEZNE YRR AMFEIL gl 65
2 A5l %C’Wlioﬂ EAS Vepis Aoks A3
E‘] Zz Fi7) A =2 7'1_.1 VA5 Albizzia julibris-
sing AREIHEH °M SoPE AL % 75
Kangf (1986)°) HI18F 20 ug/miE+t 43k 10 pg/ml
< BHolggla AAME 542 Addamycinell Bl F4
ol o Aoz vepgt
M=o| &4y
MEFE F3g FAAEHNE BYL 2] 2.5%X10%
cells/welld] 7} 714 5450 Fol A@E 7] 713
Ao F=2 ok}
HACHAYE M=z=Y
7zt F2Eol o3t AADEAE A TEAL Table 29} 7
on 2EAY MIEZEALS ICEel lelooﬂfﬂ 0.5

Table 1. Chromatographic conditions of various solvents for fractionation from crude material

Material st 2nd. pTLC Identification
Chromatography Chromatography
Cex. CM@:1—=1:1—1:2) CEAG:1:4 T:C:A40:25:35) UV254,365
Eex. BM@2:1—1:1—1:2) BE(@§:2) EM:W (10:2:1) UV254, Vanillin-H,50,
B ex. CMQ@2:1—1:1—1:2) B:C:M(43:43:13 C:M (94 :6) Vanillin-H,SO,

C:CHCl;; M:MeOH ; B: Benzene; E:EtOAc; T: Toluene; W : H,0; A : Acetone
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Table 2. Cytotoxicity of the extracts and compounds from
Albizzia julibrissin

1Cs (Hg/ml)

Original plant

L1210 P388D, Vero E6
Control 0.5 08 60
MeOH extract 10 40 100
CHCl; extract 3 10 70
EtOAc extract 3 4 60
BuOH extract 7 18 90
compound 1 5 8 =
compound 2 3 10 -
compound 3 2 1.5 -
compound 4 1 0.9 -

* : not examined

ug/ml, P388D oA 0.8 png/mig vrehd wf 2+ FEF
2 adriamycine]] B[S]A A EFA ] oF8F A2 ot
Hqlet.

BEE 1

el 2w §H 168°C, Zn-gd Mg HCIEA),
FeCl,54 S vl favonoiddl &2& FAHAUG. &
thamnose® o] %] $) I (Harborne2t Mabry 1982). UV
spectrum (Ay,: nm) ¥ Band °]F-2 MeOHelA 257,
351: NaOMe #7}A] 271, 327(7H-OH). 394; AlCl, #
7VA] 274, 429, AICI/HCL A7FA 271, 355, 4020]%
AICL/HCl H7FA Bt AICL, A7FA] shifte] o]Fe] A
dojd L2 Hol A ring?] 59 % B ringell free
dihydroxyl groupe] ZAgeE RAE & 4 UM
(Markham, 1982). NaOAc H7FA] 272, 324, 384;
NaOAc/H,BO, A7F*] 271, 297, 369°]™ bathochromic
shif7’b “FERAT} IR spectrum(v,,: cm™ )& 3355(-OH),
1657 (carbonyl), 1607, 1505, 8l4(aromatic C=C), 1204~
997(glycosidic C-OYE eldoh(Nelson, 1973). 'H-NMR
spectrum(8: ppm) 5.3, 0.9, aromatic field®] 6.1 6.3
oA flavonoid A2] 6 I 8%l (proton®] double signal),
6.8, 7.3(doublet signal)< “tel] B3] 3, 4919 hy-
droxyl7] 2 FAF 9}t BC-NMR spectrum (§: ppm)<
159.6(C-2), 136.5(C-3), 179.9(C-4), 163.5(C-5), 100.1
(C-6), 166.1(C-7), 93.0(C-8), 158.8(C-9), 106.1(C-10),
123.1(C-17, 117.2(C-2), 146.7(C-3), 150.0(C-4), 116.6
(C-59, 123.3(C-6", 103.8(C-1"), 72.2(C-2"), 723 (C-
3", 73.5(C-4"), 72.4(C-3"), 17.9(C-6), CIL-MSeA= #
AFo] 448F Jeht 3EHE 12 flavonoidd 3eE<l
Quercetin-3-thamnoside®. FZ3IHHKim¥ Kim 1992).
glghz 2

v]&e] B, §F 158°C, Zn- 9@ Mg-HCI(SAD),
FeCly(5-4)9] LA S = Wel phenod ERYE o 4~ 9l
Aok @ glocose®  EFQIF YL UV spectrum(d,,:
nm) ¥ Band °©]F-> CHCLelA 213, 240, catechine]l
71elR Aoz F2H:= 275 mme] FHEFAE et
(Ahn 1989). AICl, % AICI/HCI} ZEE- shift reagento]
EiME H3E vepiA] dske=2 A 3 B ringdl <l
g hydroxyl7] 7} glvbe= A2 R Foh. NaOMe+
NaOAc 71| 242, 3219] ATA o] Fo2 Hel 7.0H,
4-0W7|7} EAlsh= 7122 F&3]19k. IR spectrum(M,
cm ) 3366(-0H), 1612, 1518(aromatic C=C), 1121~
880(glycosidic C-0)YE “fepgl=. 'H-NMR (3: ppm)°l
e 78 9 778 doublet signal> H-2', 6 W H-3. §'
2 FZ35193 6.4%F 659 signale- flavonoid A®le] H-
6, -89 WREEE 4w EEG19Ic) (PackS 1989). 28T
4.9(H-2), 2.9~32(H-4), 34~42 (sugar-H)S e} do}.
BC-NMR spectrum(d: ppm) A& 80.7(C-2), 136.0(C-
3), 28.6(C-4), 161.3(C-5), 98.9(C-6), 166.8(C-7), 95.9
(C-8), 156.3(C-9), 99.9(C-10), 130.8(C-1), 119.2(C-2),
116.0(C-3), 143.9(C-4), 114.3(C-5), 119.7(C-6), 104.4
(C-1"), 73.7(C-2", T1.8(C-3M), 72.6(C-4™), 76.7 (C-5"),
62.1(C-6"ye vFEPIL [M+HIE 437 HeojFe] 33Me
2% 4, 5, 7-Trihydroxyflavan-3-glucoside 2 F23}3it}
(Parks} Kim 1973).

BEE 3

ZAe] B 4 273°C, LB test(RHY), - glucose
°]Z UV spectrum(X,,: nmy> 2000]4lA peakE E
o)A ekel BEITIL HEE U IR spectrum(vy,,:
cm D& 3428(-0H), 2926(C-H), 1732(aromatic C=C),
1098(C-0yZ-, "H-NMR(S: ppm)= 0.75~].1(angular me-
thyl signal), 1.2~2.5(steroid-H), 3.8~4.6(sugar-H), 5.25
(olefinic proton®] H-7)& ElHgl=h BC-NMR spec-

g a
oH 0 | O OH OH O
Rhamnose Alucose

OH 0 OH

compound 1 compound 2

ﬁ[ucose

compound 4

compound 3
Fig. 3. Structure of each compound extracted [rom Albizzia juli-
brissin.
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trum(s: ppm)oll A= 36.8(C-1), 29.0(C-2), 91.1(C-3),
41.9(C-4), 55.1(C-5), 31.0(C-6), 122.0(C-7), 140.0 (C-
8), 48.8(C-9), 37.5(C-10), 23.9%(C-11), 39.2(C-12), 424
(C-13), 56.5(C-14), 25.4(C-15), 28.2(C-16), 56.5(C-17),
78(C-18), 16.0(C-19), 35.8(C-20), 19.1(C-21), 1158 (C-
22), 120.0(C-23), 46.7(C-24), 29.0(C-25), 19.8(C-26),
19.1(C-27), 23.0(C-28), 12.9(C-29), 101.0(C-1'), 78.2(C-
2N, 79.2(C-3), 73.1(C-4"), 79.2(C-5"), 63.2(C-6" S e}
W= 7 s, 22d= 233 ®hAe] sl #=rt
747} 122.0, 140.0, 115.8, 120.0 ppmellA] ehis Ao
2 Ho} o|FAFE I US4 4 Ud M+
HI*=5758% vlehy 28ME 32 steroiddl saponingl Spi-
nasterol-3-glucoside®. F23}3iv},
SlghE 4

wiAjel Bt L8 243°C, LB test(3 M), UV spec-
trum(y,,: nm)< 2120] 3, IR spectrum(Vy,: cm )=
3439(-OH), 2930(C-H), 1730(ester), 806(trisubstituted
double bondys WP 'H-NMR(S: ppm)ell A= 0.68
~1.2(angular methyl signal), 5.3(olefinic proton), 4.0
(methine proton), 4.1(H-21), 3.13 tjehli= ez Bo}
triterpencidAl B2 2 FA gt PC-NMR  spectrum(s:
ppm)= 40.8(C-1), 28.3(C-2), 79.1(C-3), 39.0(C-4), 48.5
(C-5), 18.6(C-6), 33.4(C-7), 39.9(C-8), 48.5(C-9), 37.2
(C-10), 222(C-11), 124.1(C-12), 139.4(C-13), 42.2(C-
14), 283(C-15), 24.0(C-16), 48.9(C-17), 49.1(C-18),
38.0(C-19), 39.0(C-20), 32.3(C-21), 34.0(C-22), 27.9(C-
23), 16.2(C-24), 15.8(C-25), 15.6(C-26), 22.2(C-27),
178.5(C-28), 15.8(C-29), 21.2(C-30yS viehix [M+H[*
7} 47194 we}t #9hE 4% Triterpenoid3}3HE<l Acacic
acid lactone(YouS 1982).0.2 FZ3lgich odubdoez
flavonoiddl HFhE-2 w5AEAC = £¥IT e T
AEH, o] HIHEL] MEFAe] L1210<14 5, P388D el
A 8 ug/migl ALE Hol wud 453 GEE F5I
o 28t flavone®] ol geranyl® HEx methyls F,
FrEAZ 3P UGBTI Aol BT gl
(Baik# Ahn 1988) 7B 715A& A|Alsle Fof. 2
v ofA7ER] geEl AJeke] FAAE-E 3] dfel=s
Aol A ZAgAdEe o3 Ak BAS S8l o
Heth wEha Aofe] 7R3 gl 54 EAE S HdA
22 didslof b Aol FAFlT =3t o] 2 Fsled A
23 25 ML g 2E G=1HE e A
o] 7154-S AAsledel & ALR oA

2 B

o] zshe At 65FS ARE sl MESAS

Z2R5d & w9 GHEe] FEA e U= Albizzia
julibrissin® A& in vitrool A mouse lymphocytic
leukemia celld] L12103} P388D; S WHA2E MIT
assay$ o]-4sld NEEA TS S8tk =9 o] A
& 7 f718H, AR ZEelEos] W pTLCE
B3] 4% AEL FEEE o3y Hkg, UV, IR,
1H-NMR, BC-NMR % CI-MSE %3l 2+ E28 s}
get. 1 As}, 7 AR H53] g AESAE oE
7o) Fqlaledv}. 3E 12 Quercetin-3-rhamnoside®] 37
A EEAS(IC = L121091A 5 pg/ml, P388D el A 8
ug/mlelgict. B3E 2= 4',5,7-Trihydroxyflavan-3-gluco-
side o] MEZFASE L121091A 3 pg/ml, P388D A
10 ug/mlelgieh. #¥HE 32 Spinasterol-3-glucoside®] X
AN EEASL L2104 2 pg/ml, P388DeIA 1.5 pg/
mie]$ e}, 38HE- 4= Acacic acid lactone®] L M E5A 5T
2 L1210414 1 pg/ml, P388DSIA 0.9 pg/mleZ. vfeh
vt

m
o

k]
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