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ABSTRACT
Two steroidal saponins having the structures ofobenin oligosaccharides were
isolated and identified for the first time from tlsaponin fraction of botiigave
franzosini (SFAF) and Agave angustifolia (SFAA). Cytotoxic, molluscicidal,
schistosomicidal, miracidicidal and cercaricidaliates of the methanolic extract of
Agave franzosini leaves, familyAgavaceae (MEAF) and its saponin fraction (SFAF)
were evaluated. MEAF and SFAF showed marked cyioteftect on EAC, HepG2
and Hella cells. SFAF showed Molluscicidal and Stdsomicdal activities, higher
than that of MEAF.

Keywords: Agavaceae;, Analgesic; Anti-inflammatory; Anti-cancer; Mollogidal.

Family Agavaceae is native to southern and western United Statesiral and
tropical South America (Baiely, et al., 1960). S&sdon genus Agave , had been
known for several years as a good source of st@rsaponins (Blunden, et al., 1986;
Ding, et al., 1993) and that they have diversedgichl activities like hemolytic ,
anti-inflammatory activities (Peana, et al., 199@ptimicrobial, anti-mitotic and
molluscicidal activities (El-Sayed Mortada, 199&rifer Lopez, et al., 1993; Kishor,
1990; Rana, 1993) anticancer activity (Yokosuka,akt 2000) and anti-allergic
activity (Kawai, et al., 2000). These activitiee anainly attributed to the presence of
saponins in Agave species. The most important enanase of genus Agave is the
production of alcoholic drink mescal and tequilae$e products are said to add what
worth millions of dollars to Mexican economy (Bahet al., 1980). Also Agave
species are good source of food, drink, soap, idgtHibers and paper as well as
military instruments, medicine and ornamental @g®hahina, 1994). In continuation
of our studies on bioactive saponins frgkgave species a#\. lophantha sheide
(Abdel-Khalik, et al., 2002) anfigave macroacantha (Eskander, et al., 2010), we
were encouraged to screen the anti-cancer, matidsti schistosomicidal,
cercaricidal and miracidicidal activities of the thenolic extract (MEAF) as well as
the saponin fraction (SFAF) @igave franzosinii leaves. Moreover this study includes
the identification of two steroidal saponidsand 2 having a hecogenin nucleus
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isolated for the first time from the saponin fracti(SFAF and SFAA) of the two
species of AgaveX franzosinii andA. angustifolia).

MATERIALS AND METHODS
Instruments and material: NMR spectra were recorded on a JE®I400, 399.65
MHz for PMR and 100.40MHz fof'C NMR. The spectra were run in pyridingahd
chemical shifts were given in ppm with TMS as intdrstandard. Diaion HP-20,
Sephadex LH-20 and silica gelglGwere used for column chromatography.
Preparative TLC was carried out on silica gel gafehe plates were visualized by
spraying with 20% k50O, in MeOH. HPLC was carried out on a JASCO systenh an
column of interstil ODS — 3 using solvent mixture®H-HO (60% - 80%). PC was
carried out using Whatman paper Nol and spots wistelized by spraying with
aniline phthalate reagent.
Plant material: Agave franzosini and Agave angustifolia leaves were obtained from
Orman Public Garden, Giza, Egypt in February 20080 Voucher Specimens (no.
NG-2- Agave franzosinii & NG-3 Agave angustifolia) have been deposited in the
Herbarium of Pharmacognosy department, Facultyhafi@acy, Helwan University.
Extraction, preparation of MEAF, SFAF and Isolation of Saponins from A.
franzosinii : The air dried powdered leaves/Affranzosinii (4 kg) were defatted with
n-hexane then extracted twice with MeOH. The sdlweas evaporated from the
combined extract under vacuum and a part (15ghefrésidue obtained was freeze-
dried (MEAF) and kept until use for pharmacologiea@irk. The remaining part of the
residue (70g) was dissolved in distillegand the aqueous solution was passed
through a column packed with porous polymer gelidiaiP-20. Elution was carried
out with distilled HO followed by 25%, 50%, 75% and finally 100% MeCOFhe
75% and 100% eluates were combined after TLC ardctimbined fraction was
evaporated to give SFAF (9.5 g). A part of thicfien (4.59) was freeze-dried and
kept until use for pharmacological work. The renragnpart of the residues (5.0Q)
was chromatographed on silica gel column elutett @itL,CL,-MeOH (9:1), yielded
compoundl (18mg). Group of eluted fractions (0.5g) were camebi and re-
chromatographed on another silica gel column elutigédl CH,CL,- ACOEt -MEOH
mixture. Fractions eluted with GBL,- ACOEt- MeOH (9:10:0.9) were combined
(0.295g) and subjected to repeated PTLC (CHMEOH-H,O, 6:3:0.5) to give
compound? (0.219).
Extraction, preparation of SFAA and Isolation of Saponins from A.angustifolia:
The air dried powdered leaves Afangustifolia (2kg) were defatted with n-hexane
then extracted twice with MeOH. The solvent waspevated from the combined
extract under vacuum and thesidue obtained (80g) was subjected to porouspety
gel Diaion HP-20 column chromatography. Elution wagied out with distilled FD
followed by 25%, 50%, 75% and finally 100% MeOH.heTmethanol eluate was
evaporated to obtain SFAA (10g) which was subjed¢tedolumn chromatography
packed with silica gel and eluted with gE,-MeOH (9:1). Collected fractions were
subjected to HPLC to give the same compouhd®.20g) amorphous solid and
(0.29g) amorphous solidH NMR & *°C NMR see Table 1.
General method of acid hydrolysis: Each saponin (2mg) dissolved in dioxan (50
and 2N HCL (1:1) was heated at 95°C for 30 minubesxan was evaporated and the
residue was diluted with water and extracted withyleacetate. The remaining
agueous layer was concentrated and the monosadel@mtent was detected by PC
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using n-BuOH-AcOH-HO system (4: 1: 5 v/v, upper layer) .Sugar comptnerere
identified by comparison with standard samplesrafpeaying with aniline phthalate.
Biological materials: Ehrlich ascites carcinoma cell line, Hepatocelludarcinoma
cell line (HepG2), Hella cell line, adult male deenaleSchistosoma mansoni worms,
Schistosoma mansoni cercariae, miracdiae, amiomphlaria alexandrina snails, were
used. Drugs were used praziquantel (Epico, Egymt)raclosamide (Misr, Egypt).
Cytotoxic activity of MEAF and SFAF:(Trypan blue dye exclusion test on Ehrlich
ascites carcinoma cells (EAC)) The cytotoxic activity was evaluated using EAC ell
cultured in RPMI 1640 media at (37°C) in humidifi€®, atmosphere using trypan
blue dye exclusion test (Vijayan, et al., 2002).Efffect of different concentrations of
the test drugs (12.5, 25.0, 50.0, 100.0, 200.040€0ug/ml) on the survival of the
EAC cells were evaluated. EAC cells were incubatgith RPMI medium for 24
hours in tissue culture tubes, each tube containgahl cells + 0.9ml medium such
that the final concentration of the cells was 2x{=5) cells/ml. After 24 hours
incubation, the tubes were centrifuged and thes cglire separated by aspiration of
the supernatant. EAC cells were again re-incubaiéd the RPMI medium then the
test drug (MEAF, SFAF) was added so that the candéreach tube was (0.8ml)
medium + 0.1ml cells + 0.1ml drug. After 24 hounsubation of the cells with the
test drug, the tubes were centrifuged and the eal® separated by aspiration of the
supernatant. The cells were stained with trypare dye and the percentage of
survival cells was determined by counting the dead the viable cells using
haemocytometer. For each test drug regimen to briaed for its cytotoxic effect,
three in vitro experiments were done. In each erpant, the drug was evaluated in a
triple system (three culture tubes were used). @bekperiment in which EAC cells

were cultured without test drug was conducted.
Percent survival of cells = T/C x 100

« T =the number of viable cells in a unit volumelué test drug tube.
e C=the number of viable cells in a unit volume af ttontrol tube.

Cytotoxic activity by MTT assay on Hepg2 and Hella cell lines: The cytotoxicity was
carried out using MTT [3-(4,5-methylthiazol-2-yl)S2diphenyl tetrazolium bromide]
assay on HepG2 and Hella cell lines (Mossman, 1988grent concentrations of the
test drug (6.25, 12.5, 25.0, 50.0, 100.0, 200.040@0ug/ml) were used. Cells were
plated at 5 x10(n=3)cells/well in 96 well micro-titer plate iniguot of (190ul) and
incubated for 24 hours at 37°C and 5% ,C® a humidified atmosphere. The
incubated cells were then allowed to become atthtiéhe plate surface by growing
in a drug free medium for 18 hours. The test drag when dissolved in dimethyl
sulfoxide (DMSOQO). Water solution in a ratio of JaBd added to aliquot of (10ul) then
incubated for 48 hours. After 48 hours of exposafréne cells to the drug, (10ul) of
MTT solution (5mg of MTT dissolved in 1 ml of stieriphosphate buffer saline) were
added to each micro-titer well and incubated fdrodirs at 37°C. (100uL) Sodium
dodecyl sulphate in hydrochloric acid (SDS-HCIl)uimn was added to each micro-
titer well and mix thoroughly using a pipette thenubation of the micro-plate was
allowed for 4 hours at 37°C.The optical densitiesravread on an automated
SpectraMax micro-plate readerat570nm and the data analysis were then generated
automatically to give the survival fraction of thells. For each drug regimen to be
evaluated for its cytotoxic effect, two in vitro meriments were done. In each
experiment, the drug was evaluated in a tripleesydqthree culture tubes were used).
Molluscicidal activity of MEAF and SFAF: The molluscicidal activity was
performed according to the standard method recotmedVHO (1965). In this
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method, different concentrations measured in ppmewsed. For each concentration,
ten snails were kept for 24 hours at normal lalmoyatonditions (25°C). Three
replicates were run and in each case and two dagribaps were used. The positive
control was Niclosamide and the negative one waghtlxinated water. After
exposure, the snails were washed with de-chlorihatgter and kept for 24 hours for
recovery. Dead and living snails were then distisiged from one another by
physical and chemical means. Further, the dead fthed living snails were
distinguished by immersing in 5% aqueous alkaliokeit®on. Snails that were killed
were then counted. The kg LCqo and the slope function were determined according
to the method of Lichfield and Wilcoxan(1949). The materials under test were
considered potent molluscicides when theirs.¢& not more than (20ppm) after
exposure for 24 hours.

Schistosomicidal activity of MEAF and SFAF: The method described by Yousif, et
al. (2007) was used. A stock solution was prepdrgdlissolving the test drug in
100% DMSO and sterile de-mineralized water to get required concentration. In
each well of a tissue culture plate, (0.1ml) oktholution is placed and completed to
(2.0ml) of RPMI 1640 medium containing antibiotesd 20% fetal calf serum inside
a sterilization laminar flow. Two wells are used &ach concentration and three pairs
of S mansoni worms, males and females equally representedlacegin each well.
Praziquantel was used as a positive control arldaa anedia as a negative one. The
test and control wells were incubated at 37°C+0.&8A@ worms were examined daily
for 5 days, using stereomicroscope for viabilitheTrate of worm mortality was then
calculated for all wells. In each case, decreaswmicentrations of each test solution
were used to determine the 4§@nd LGo using the statistical program SPSS.
Cercaricidal activity of MEAF and SFAF: The method reported by Pellerongo and
De Marie (1967) was used. A series of (2ml) de+«h&ded water containing 100
freshly shed cercariae in small Petri dishes (Stmiameter) were mixed with (2ml)
of fresh dilution of the test solution. The teshcentrations used were equivalent to
LCsp, 0.5 LG, 0.25 LGp and 0.125 LG,. Four ml of de-chlorinated water containing
100 freshly shed cercariae were used as contngie Th minutes was then measured
after which 100% mortality of the cercariae occdrre

Miracidicidal activity of MEAF and SFAF: The miracidcidal activity was evaluated
using the method described by Tchounwou et al. {199aboratory tissue culture
plates were used as test chambers to observe dbdityi and death of miracidiae
under the dissecting microscope. One hundred ssloiste miracidiae were picked up
in 1 ml de-chlorinated water and placed in the tbstmber well. A double strength
concentration was then added, giving a total ofl(2meach experimental well. A
total of six replicates were made for each of wdution. The test concentrations
were equivalent to L&, 0.5 LGy 0.25 LGo and 0.125 LG. Two ml of de-
chlorinated water containing one hundred miracidieee used as control. Time in
minutes was then measured after which 100% moyriafiithe miracidiae occurred.

RESULTS
Two saponins of spirostanol type were separated idewtified from the saponin
fractions of A. fronzosinii and A. angustifolia. Compoundl was identified as
hecogenin 30 — - D - glucopyranosyl - (#2) - [B - D - xylopyranosyl- (£ 3)] -p-
D- glucopyranosyl- ($4) - p - D — galactopyranoside and the structure of camgo
2 was concluded to be identical to hecogenin © 3 - D - xylopyranosyl (£ 3) -
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B -D -glucopyranosyl- ($2) -[ B -D - xylopyranosyl -( 3)] -p-D - glucopyranosyl
(1>4) - B - D — galactopyranoside.

The assessment of cytotoxic activity using thedryplue dye exclusion test
on EAC cells (Figure 2), showed that both of MEAT &FAF had marked cytotoxic
activity against EAC cells till a concentration @00ug/ml). While its assessment
against Hep-G2 (Figure 3) showed higher cytotoxfece for MEAF than SFAF.
Also, (Figure 4) showed that both test drugs passksnarked and nearly equal
cytotoxic activity against Hella human tumor ceilhes using MTT assay at
concentrations of (50, 100 and 4@0ml) as well as higher activity of SFAF at
concentrations up to (12:8/ml).

The results of molluscicidal and schistosomicidetivities indicated the
absence of significant effects of both tested drag®pared to niclosamide (k&
0.19ppm) and praziquantel (k&£ 0.27ppm). The cercaricidal and miracicidal
activities results were negligible even after apasure period exceeding 3 hrs.

DISCUSION
Chemistry: The methanolic residues of both Af franzosinii and A. angustifolia
leaves were separately dissolved in water and gaksgugh column chromatography
packed with porous polymer gel Diaion HP-20 to reeeugars, phenolics and water
soluble non-steroidal constituents. The saponiatifyas obtained from both species
were repeatedly separated and purified using C&pgpative TLC and HPLC to yield
two saponinsl and 2 .Their structures (Figure 1) weestablished on the basis of
chemical hydrolysis as well as 1D and 2D NMR analyEable 1).
Saponin 1 was obtained as amorphous solid andHiNMR spectrum exhibited two-
proton singlet signals & 0.68 and 1.08 indicating the presence of two argul
methyl groups (Me-18 &19) as well as two-proton blet signals a6 0.73 ( =5.7
Hz) and 1.34J = 6.5 Hz) assignable to two secondary methyl gsaye-21 & 27).
The structure o1, was suggested to be a spirostanol derivativesdoapon the above
'H-NMR data and a quaternary carbon signal due &2 @5 109.3 and a downfield
carbonyl signal of C-12 & 212.6 in theC-NMR spectrum. The observation of four
anomeric proton signals at 4.82 (1H,d, J = 7.7Hz), 5.15 (1Hd, J = 7.6Hz),
5.19(1H,d, J = 7.6Hz) and 5.54 (1H], J = 7.3Hz) in the'H-NMR spectrum(Tablel),
suggested that saporirposseses four sugar moieties which were idedtifiem the
acid hydrolysis as glucose, galactose and xylose-*C-NMR assignments of the
aglycone ofl were based on the combined use of 1D an 2bHHCOSY, HMQC,
HMBC) NMR and were in complete agreement with thoskecogenin substituted at
C-3 position by a sugar chain (Agrawal, et al., 3)98The  configuration of all
anomeric centers was deduced from the couplingtaohsalues J= 3.0-7.7 Hz).
The"*C-NMR assignments of the sugar units using 1D abBdNMR revealed the
presence of 4- substitutedp - galactopyranose, (Gal) 2,3-disubstitutpd
glucopyranose (Glc 1), as well as two termin@l— glucopyranose (Glc Il) angh
xylopyranose (Xyl) units. The exact positions loé tsugar units were determined by
considering the long- range HMBC correlations. The@ampoundl was previously
isolated fromAgave macroacantha (Eskander, et al., 2010) and its structure was
elucidated as hecogenin ® -— B- D - glucopyranosyl - (#2) - [B - D -
xylopyranosyl- (2 3)] -B- D- glucopyranosyl- (#4) - B - D - galactopyranoside.
Saponin 2 was also obtained as amorphous solid. 1D and 20RNidalysis of2 in
comparison with that ol indicated thal was also a ®-glycoside of hecogenin.
Acid hydrolysis of2 afforded the same sugar components obtainedtaftiplysis of
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1. The *H NMR spectrum o displayed five sugar anomeric proton doublets at
4.81 (1Hd, J = 7.5Hz), 6 5.04 (1Hd, J = 7.3Hz),6 5.11(1Hd, J = 7.5Hz),5 5.13
(1H,d. J = 7.6Hz) ands 5.53 (1H,d,J = 7.0Hz). Th&C-NMR assignments of the
sugar units using 1D and 2D NMR, revealed the mesef the identical units i as
those ofl with further — xylopyranose (Xyl II) unit linked to C-3 positicof the
terminal B - glucopyranose moiety (Glc Il). This conclusiomsvevident from the
glycosylation shift effect and the HMBC corelatibetween the anomeric proton
signal of Xyl Il até 5.11and Glc Il C-3 ad 87.0. The structure & was concluded
identical to hecogenin — ®-- § - D - xylopyranosyl (3) - -D -glucopyranosyl-
(1=>2) - [p -D - xylopyranosyl - (£3)] -B-D - glucopyranosyl ($4) - - D —
galactopyranoside. Saponid was previously identified inrAgave macroacantha
(Eskander, et al., 2010)

Pharmacology: The cytotoxic activity of MEAF and SFAF was evak@tusing the
trypan blue dye exclusion test on EAC cells. Thecept of this test is based on the
ability of the trypan blue dye to stain only deadl< which are then counted when
examined microscopically by the haemocytometer. @ytetoxicities of MEAF and
SFAF against Hep-G2 and Hella human tumor cellslinging MTT assay were also
investigated and found that the activity of MEAFhigher than SFAF at large doses
which may be accounted for that a synergistic @gtof all the content of the extract
rather than the action of the saponin fraction @lon

CONCLUSION
In conclusion, the present study revealed markedtayic activity of the two tested
fractions against EAC cells, HepG2 cells and Hedllls, although higher cytotoxicity
was seen for MEAFThe structures of the two separated steroidal sapoare
saponin 1 identified as hecogenin@ — - D - glucopyranosyl - (#2) - [B - D -
xylopyranosyl- (2 3)] -B- D- glucopyranosyl- ($4) - - D — galactopyranoside and
saponin 2 identified as hecogenin —@ - - D - xylopyranosyl (£3) - p -D -
glucopyranosyl- ($2) - [p -D - xylopyranosyl - (£3)] --D - glucopyranosyl
(1=>4) - p - D — galactopyranoside. They are both separatethé first time from the
two specie®\. franzosinii andA. angustifolia.

Acknowledgment: Authors are thankful for Dr. Toshio Miyase, SchadlPharmaceutical sciences,
University of Shizuoka for spectral measurementsfé@sor Dr. Wafaa Abd Allah, Professor of Tumor
Biology, National Cancer Institute, Cairo Univeysifor her assistance in carrying out the anti-tumo
study. And Professor Dr. Fouad Yousif, Professavletiicinal Malacology and parasitology, The odor
Bilhariz Research Institute, for his assistancearrying out the molluscicidal activity in this gy

REFERENCES

Abdel-Khalik, S.M., Miyase, T., Melek, F.R., El-Straway, O.A., Mahmoud, I.I., Mina,
S.A., (2002): New steroidal saponins from Agavehkmha Schiede and their
pharmacological evaluatioRharmazie. 57(8): 562-566.

Agrawal, P.K., Jain, D.C., Cupa, R.K., Thakur, R($985): Carbon--3 NMR spectroscopy of
steroidal sapogenins and steroidal sapofhgtochemistry, 24: 2479.

Baher, C.J., Bradbury, D.E., (198&conomic Botany, 34(4): 391-400.

Bailey, L.H., Baiely, E.Z., and the staff of thbdrty Hyde Baiely Hortorium., (1976): Hortus
third: A concise dictionary of plants cultivated ithe United States and Canada.
Macmillan, New York, 167.

Blunden, G., Patel, A.V., Crabb, T.A., (1986): Bardrgenin, a new steroidal sapogenin from
Agave sislana leaved. Nat. Prod. , 49: 687-689.

Copyright © 2013, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 193



Suzan Adib Mina, et al., /Journal of Natural Products, Vol. 6(2013):188-197

Da Silva, B.P., Parente, J.P., (2005): A new bigadteroidal saponins from Agave shrevei.
Z. Naturforsch, 57C: 57-72.

Da Silva, B.P., De Sousa, A.C., Silva, G.M., Mende®B., Parente, J.P., (2002): A new
bioactive steroidal saponins from Agave attenuatbdlaturforsch, 57C: 423-428.

Ding, Y., Tian, R.H., Yang, C.R., Chen, Y.Y., NoharT., (1993): Two new steroidal
saponins from dried fermented residues of leafjsiiof Agave sisalana forma Dong
No. 1 Chem. Pharm. Bull., (Tokyo), 41(3): 557-560.

El- Sayed M.M., (1998): Molluscicidal activity ofgave feroxZagazig J. Pharm. <ci., 7(1):
73-77.

Eskander, J., Lavaud, C., Harakat, D., (2010):dg&tat saponins from the leaves of Agave
macroacanthd:itoterapia, 81(5): 371-374.

Ferrer Lopez, J.R., Sanchez Nada, R., Perera de, RFug Cong, M.Y., Sachez Nada, J.,
(1993): Laboratory studies of the molluscicidal i@et of the maguey (Agave
legrelliana) on Bimophlaria havanengi®ev. Cubana Med. Trop., 45(2): 118-21.

Kawai, T., Tomono, N., Wakamatsu, K., (2000): Soieg of the anti-allergic effect of
Agave Americanalchimaru Pharcos Inc., 136.

Kishor N., (1990): Investigation of the molluscialdctivity of Agave cantal&itoterapia, 5:
456-7.

Litchfield, J.T.,Wilcoxon, F., (1949): A simplifiednethod of evaluation dose effect
experimentsJ. pharmacy and therap. experi., 96: 99-113.

Mossman, T., (1983): Rapid colorimetric assay feliutar growth and survival: application
to proliferation and cytotoxicity assays Immunological Methods, 65 (1-2): 55—-63.

Ohtsuki, T., koyano, T., Kowithayakorn, T.,Sakai, awahara, N., Goda, Y., Yamaguchi,
N., Ishibashi, M., (2004): New chlorogenin hexasecide isolated from Agae
fourcroyde with cytotoxic and cell cycle inhibitogctivities. Bioorg. Med. Chem.,
12: 3841-3845.

Peana, A.T., Morreti, M.D.L., Manconi, V., Desot,, Pippia, P., (1997): Anti-inflammatory
activity of Agave AmericanéPlanta Med, 63: 199-202.

Pellegrino, J., De Marie, M., (1967): Oogram stsdievith Hycanthone a new
antischistosomal agent. Parasit, 52: 617.

Rana, U., (1993): Screening the molluscicidal dtgtief Agave cantalaJ. Pharmacogno.,
31(1):65-70.

Shahina, A., Ghazanfar, (1994): Hand book of Amaloreedicinal plants, pp. 10-11.

Tchounwou, P.B., England, J.R., Malek, E.A., (1994 strategy for emergency treatment of
Schistosoma japonicum-infested watemviro. ci. Hith. 26(2): 241.

Vijayan, P., Kumar, V.S., Dhanaraj, S.A., Badamj,Sresh, B., (2002): In vitro cytotoxicity
and anti-tumor properties of the total Alkaloiddtian of unripe fruit of Solanum
pseudocapsicunPharma. Biol, 40: 456-60.

W.H.O. (World Health Organization), (1965): Mollusidal screening and evaluatioBull.
Wd. Hith. Org., 33: 567.

Yokosuka, A., Mimaki, Y., Kuroda, M., Sashida, Y2000): A new steroidal saponin from
Agave AmericanaPlanta Med. 66(4): 393-6.

Yousif, F., Hifnawy, S., Soliman, G., Boulos, Lalib, T., Mahmoud, S., Ramzy, F., Yousif,
M., Hassan, |., Mahmoud, K., El-Hallouty, S.M., Géndy, M., Gohar, L., El-
Manawaty, M., Fayyad, W., El-Menshawi, B.S., (200Lgarge-scale in Vitro
Screening of Egyptian Native and Cultivated Pldots Schistosomicidal Activity.
Pharmaceutical Biology, 45(6): 501-510.

Copyright © 2013, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 194



Suzan Adib Mina, et al., /Journal of Natural Products, Vol. 6(2013):188-197

Table-1: *"H NMR & **C NMR chemical shifts (ppm) for compounds 1 and i pyridine ds

No. H, C. H, C,
Aglycone
1 0.72,1.33 37.60 0.72,1.33 36.70
2 1.5,1.99 29.70 1.55,0.20 29.70
3 3.86 77.30 3.84 77.40
4 1.35,1.77 34.80 | 1.35,1.78 34.80
5 0.90 44.60 | 0.90 44.60
6 1.15 28.70 | 1.15 28.70
7 1.58, 0.80 31.80 1.58, 0.80 31.80
8 1.77 3450 |1.78 34.50
9 0.92 55.70 0.92 55.70
10 - 36.30 - 36.30
2.22(dd,14.0,4.5), 2.22(dd,14.0,4.5),
11 2.37((t,13.5) " | 38.00 2.37((t,13.5) " | s8.00
12 - 212.60 | - 212.60
13 - 55.40 | - 55.40
14 1.38 56.00 | 1.39 56.00
15 1.59, 2.09 31.50 | 1.59,2.09 31.50
16 4.48 79.70 | 4.46 79.70
17 2.74 (dd,8.0,7.5) 54.40 | 2.70(dd,8.0,7.5) 54.40
18 1.08(s) 16.10 | 1.08 (s) 16.10
19 0.68(s) 11.80 | 0.69 (s) 11.80
20 1.92 (dq,7.5,6.7) 42.70 | 1.92(dq,7.5,6.7) 42.70
21 1.34(d,6.5) 13.80 | 1.34(d,6.7) 13.80
22 - 109.30 | - 109.30
23 1.69 31.90 1.69 31.90
24 1.56 29.30 1.56 29.30
25 1.57 30.60 1.58 30.60
26 3.48(1,10.0), 3.57 | 67.00 | 3.48(t,11.0), 3.57 | 67.00
27 0.73(d,5.7) 17.30 | 0.73(d,5.7) 17.30
3-0 D- Gal
1 4.82 (d,7.7) 102.6 | 4.81(d,7.5) 102.60
2 4.35 (t,8.2) 73.10 | 4.34(1,8.2) 73.10
3 4.05 (t,8.2) 75.70 | 4.06 (1,8.2) 75.60
4 4.56 (d,3.0) 79.80 | 4.55 (d,3.0) 79.60
5 3.96 (m) 75.40 | 3.95 (m) 75.30
6 4.18(dd,12.0,4.8) | 60.70 |4.18(dd,12.0,4.8) | 60.70
6 4.62 (t,9.5) 4.61 (t,9.5)
D- Glc |
1 5.15 (d,7.6) 105.10 | 5.13 (d,7.6) 104.80
2 4.38 (1,8.7) 81.30 | 4.33(1,8.7) 80.70
3 4.12 (,8.7) 87.10 | 4.07 (1,8.7) 86.90
4 3.78 (1,9.0) 70.50 | 3.78(1,9.0) 70.50
5 3.86 (m) 77.70 | 3.83 (m) 77.60
6 4.33(dd,12.4,5.1) | 62.60 | 4.24(dd,12.45.1) | 62.30
6 4.50 (dd,12.1,5.0) 4.46 (dd,12.1,5.0)
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Table-1:

Continue..
No H;, C. H», C,
D-Glc Il
1 5.54 (d,7.3) 104.80 | 5.53(d,7.0) 104.00
2 4.03 (1,8.1) 80.70 4.03 (1,8.1) 75.70
3 3.85 (t,8.1) 86.90 4.03 (1,8.1) 87.00
4 3.81 (t,8.1) 70.50 4.03 (1,8.1) 69.40
5 3.85 (m) 77.60 3.81 (m) 77.70
6 4.03 (dd,12.3,4.8) | 62.30 4.04 (dd,12.3,4.8) 63.00
6’ 4.51 (dd,12.2,4.9) 4.47 (dd,12.2,4.9)
D-Xyl |
1 5.19 (d,7.6) 105.00 | 5.04 (d,7.3) 106.10
2 3.92 (1,7.9) 75.10 3.91 (,8.3) 75.10
3 4.03 (t,7.9) 78.70 4.00 (1,8.3) 78.40
4 4.08 (t,7.9) 70.80 4.06 (1,8.3) 70.80
5 3.64 (t,11.0) 67.40 3.62 (t,11.2) 67.30
5 4.20 (dd,11.0,5.0) 4.19 (dd,11.2,5.2)
D- Xyl Il
1 - 5.11 (d,7.5) 104.90
2 - 3.89 (1,8.0) 75.10
3 - 4.00 (1,8.0) 78.20
4 - 4.06 (1,8.0) 70.70
5 - 3.52 (t,10.8) 67.10
5 - 4.19 (dd,10.8,4.9)
(o]
OH,
H o

Compound No.

1
2

D- Xylose

Figure- 1: compound 1 and 2.
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Figure -2: Viability percent of EAC cells of MEAF and SFAF.
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Figure- 3: Effect of MEAF and SFAF on proliferation of Hepg2 cells.

2.5

15

0.5

Survival fraction

—

A/’_’/

v

N

0 6.25

12.5 25 50 100

Concentration (ug/ml)
—e—Methanol extract of A.F
—=—Saponins fraction of A.F

200 400

Figure- 4: Effect of MEAF and SFAF on proliferation of Hella cells.
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