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Ahfract-Eight saponins wm isolated from alfalfa roots (Medicogo sat&o). The sensitivity ofTric/t&~ G&e to the 
saponin varied with the individual saponin isolate. Scvcn isolates appcarcd IO contain the aglycone, mcdicagcnic acid, 
and whik the other did not, it inhibital tbc growth of the fungus aI higher concentrations than the other isolates. One 
pair and a triplet of saponins with divcrgent R,s evoked mar identical biological responses suggesting structural 
similarity toxic to T. uiridc. 

lNl’RODUClION 

Alfalfa (Medicogo 5oricu) saponins arc of great interest 
and importance bccausc Ihcy evoke pronouncod detri- 
vernal effects on animpls, fungi and other mkroorgan- 
istns, insects, seeds, blood and tissue chokstcrol, and 
cnxyn~~ I-31. By pnd large the effaxs observed were 

6 made wit ‘saponin extracts’ of alfalfa Studies using 
purified saponins were seriously hamprad by the limited 
quantities of the purifkd compounds [c6]. Such limi- 
tations appear to be due IO the manner in which the 
cxtfacts wcrc obtaincd and the quantity of contaminants 
that interfere with the cffcctive scpxration and isolation of 
the saponins. 

An effective and thorough study of tbc anti-nutritional 
activity, physiological cffaztx, biosynthetic routes, and rok 
of saponins in plants is highly dcpcndcnt on the knowl- 
edge of the nature, potency and structure of saponins, 
cspa5aUy those containing the aglyconc mahcagcnic acid 
that appear implicated in a great number of biological 
responses [a]. 

This study reports the utrzmztion of saponins from 
alfalfa roots by a simpk procedure. their isolation, and 
mcasurcwnt of the sensitivity of Trichoderma tide. 
NRRL 13034, to the purified saponins. 

RESULlS AND DtSCUSSlON 

Flash chromatography. a pressure driven hybrid of 
medium and short column chromatography [9], was 
adapted for the extraction of alfalfa saponins. The 
cxIracIion was quick and rcmovai all of the active 
components from the roots. Most importantly, the extract 
was relatively free of contaminants, thus enhancing and 
simplifying the subscqucnt isolation of the active com- 
poncnts by preparative TLC. The TLC solvent system, 
unlike those rcportal in the literature. was also simplided 
to just methanol IO remove major contamiruntl with 
minimal scparalion of the saponins. and 95 y0 cthmol for 
final purification and isolation of individual components. 

Eight purilicd saponins were isolated (Tabk I). 
Saponins with R,s 0.24and 0.39 accounted for 88 % of the 

total isolate. Fungi are known to be scnsitivt to saponins 
possessing the aglycone medicagenic acid [lo]. With a 
concentration of saponins of less than 1 mg/ml of 
medium, only the growth of Trichoderma uiride was 
rcduad. Advantage was taken of this sensitivity to 
determine biologically the conczntration of saponins in 
alfalfa [IO. I I]. However, the strain ofTricIr&rmn viride 
usaf for these earlier determinations was unknown and 
no longer available lprivate communication, Utah 
Agricultural Station, Logan. Utah]. 

Of three strains of 7: ciride (NRRL 1762, 1829 and 
13034) and T. reed NRRL 3652 tested, NRRL 13034 was 
~kctcd as the most suitabk assay organism baxuse the 
growth and sensitivity to saponins was signiticantly 
> NRRL 3652 > NRRL 1762 NRRL 1829 was 
abandoned bacaw of its irregular branching growth 
pattern rather than the solid disc pattern of the other 
strains and that of T. teesai NRRL 3652. 

Figure 1 showsTricdem oiride was most sensitive toa 
pair of saponins, R, 0.39 and 0.49. that inhibited the 
growth in an identical manner and con&ntralion. The 
fungus was next most sensitive to three saponins (R, 0.24. 

Tabk I. Tbc R, valucse. wdghrst and ‘; d roul isolate of 
sapchns from alfalfa roots 

“/. Total 
saponin g/ weieht (me) iscUe 

I 0.09 2.7 OS 
2 0.19 8.9 I.5 
3 0.24 3920 67.3 
4 0.39 122.0 20.9 
5 0.49 I27 2.2 
6 0.54 6.2 I.0 
7 0.56 35.9 6.2 
8 0.71 2.1 0.4 

*Silka pl plates developal with 95% EIOH. 
+Slponinr obuinal from 100 8 of frcac dried alfalfa root. 
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Fig. 1. Growth inhibition OTfrlti &de. NRRL 13034. 
by~~~rootuponinr:O,R,0.3P.LR,O.~~,R,0.19; x.R, 
0.09. R,s determined on silia gd plrta w with 95% 

EtOH. 
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Fig. 2 Growth mhibition of 7iLlrokmo oiridc. NRRL 13034. 
by alfalfa root rrponinr 0. R, 0.24;& R, 0.s Cl. R, 0.71; +. 
R, 0.54. R,r dctcrminal on silia get plates dcvciopcd with 95 ye 

EtOH. 

0.56,0.71)(Fig.2)thatatsoinhibitaigrowthinanidcntical 
manner and concentration. Soponin R, 0.54 was less 
active than these followal by R, 0.09 ad R, 0.19 (Fig. 1). 

Clearly. the saponins of divergent R/s have 
common structural features for their growth inhibitory 
activity. Pure maikagenic acid at a concentration of 
0.021 m%phtc inhibital growth of Trichodemua uirkfe 
32 %, simikr to the response exhibited by saponin R, 0.09 
(Fig. 1). TINIS, charxtcrization of these isohtcd saponins 
will undoubtedly elucidate those structural features other 
than its aglycone, maiicagcnic ixid. messary for its 
variable growth inhibitory activity. 

Foaming, a characteristic attributed to saponins, is 
considered important in the pathogcncsk of ruminant 
bloat [3]. At concentrations of 0.2 mgknl H1O, saponin 
R, 0.19 hxi the most stable foam > R, 0.09 > R, 0.24 
> R, 0.56. Tk others foam. but are not stable for more 
than a few minutes when examined in the saax manner. 
Of the eight isolated saponins. R, 0.19 and R, 0.09 are the 

least active in inhibiting the growth ofTrickfermo tGri&. 
Thus, individual saponins possess differing activities. 
Future research into the specitic biological crtivitks of 
sapoains can no longer approach the subject on the basis 
of total saponin content of the varieties or cultivars but 
must rely on the qualitative differenxs of individual 
constituents and their proportional makeup in the plant. 

Exrrocti0n. Flash chroamtography [9] w-U modiscd and 
rdrptad for the cxlrrtton of alfaifa root saponins. A c&mn, 
33mmx53cm,wupfLraddrywithmgpol40~rilia 
Icmla)rrof~25goffrcaedriodalfaKaroolMdtoppc.d 
wilh2cmofund.ColumndadvoLwul~0uUadcrl(r-I2prr 
N,.thcco~wuclulodcequcnthllywith 7vohMc~CO.3vols 
EtOAc, 6 vob EtOH, 3 vols MeOH. 3 vob 70% MeOH, 3 vob 
50 ye MeOH and 3 voh H1O. Contents from EtOH. McOH and 
707; McOH chutes inhbiled the growth of Trfcti cti 
NRRL 13034. The active cluata were -binad. 

SepQrarion d is&rKm. A two SlAge prep. TLC remova! 
contaminants and isolxtat the saponins In ttbe first stage.. the 
alfalfa root sapomn cxtrbct streaked on a silka gd prep. TLC 
plate (2-O x 2Ocm. IOOO~ thtck) was developed with MeOH. 
!kvcral zona of saponin were detaftal on a vperrte TLC plate 
when sprayal with Stis churing reagent and chural at 200”. 
AU cdoural WlKs. comrpondinglOt=gCftUptUpkC+Mue, 
were isoltcd. Each zone was ground with morw xncl patk and 
extrrtcd nlh MeOH, dllcral through a 0.45~ tiller and 
conai. Repeated TLC removed more contaminants. In the 
sazond stage, the ZQDCS were further scpuatat by prep. TLC 
using 95 ‘/. EtOH a~ the dcvdoping soohtnl. Eadt qonin i~~bte 
was furtbcr puriesd by rcpatal TLC. A~Iytical TLC was wed 
to check purity Jnd determine the R, valuer. 

Tncbodcrnmviride~uoy.Fivcmgofsapontnwasdilutcdto 
25 ml H*O. Aliquot~ from this stock soln were raad to a&c 
tat solns of approprirtc concn. Two ml of tat soh~ was added to 
Eml of 3.9% pout0 dextrose agar (PDA) in a 15x l5Omm 
swapped lube. Erh soln was r@catod x 3. Tbc lightly 
appod tuba were autodaval 15 min al I5 pi. Whik hot_ the 
rmxlurc was t&roughly mixed, poural and spread evenly in 
staik Petri disba, When cool, ach plate was inocuktal with a 
6olmplu0oT7ilc~cvikNRRLl303Jobtrmodfrom 
PDA p&es prcpurd as above and incubated 7 days. The plugs 
were taken in a radius of 25 cm from the inoculum. After the tat 
plrta were mcubalcd at 20’ for 72 hr. the diameter of growth 
along three d&rent axes was mmsurad and averaged. Each tat 
was lripliald. 
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