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Tribulus terre8triB (puncture vine) was introduced from southern

Europe and was reported to have a range from Florida to California by
Kingsbury (1964). Although this plant is not considered to be a prob"
lem with livestock in Oklahoma, it has been shown to produce hepatogenic
photosensitivity in range animals. The same species ot plant was re
ported as the major cause of bighead in sheep in South Africa and
Australia by Steyn (1934). The review by Kingsbury (1964) states that
a number of steroidal saponins have been isolated from TribulUB in South
Africa. The reference to work by Boughton and Hardy (1936) in Kings
bury's review does not refer to this plant. Original reports of the work
conducted in South Africa (steyn, 1934) are not available. Hershey
(1945) surveyed the plant as a range problem in New Mexico and re
ported symptoms in the natural cases of puncture vine toxicity as "typ
ical lesions of severe photosensitization or bighead, including bllndness,
necrosls of sk1n, loss ot lips and ears and a blgh mortality among young
anlmals". Although saponins are present in puncture vine, the toxicity
symptoms are not those expected for these compounds. saponins show a
hemolytic effect by forming molecular complexes with cholesterol in
erythrocyte membranes. The mode of action of saponin.l on cell mem
branes has been studied by Bangham and Home (1962). The biological
role of saponlns in plants is not known but some research workers attri
bute a peat1c1de tuDdion to this type of compound.
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ExPEIUMENTAL PaoemUBE

The i80lation of crude saponin followed the procedure of Shaver,
camp and Dollahlte (1964). Fresh or finely ground dried plant material
wu extracted three Urn.,. with a 70% ethanol-water solvent. The ex
tract. were combined, concentrated until all alcohol was removed, filtered
and &Cifified by paaing through a hydrochloric acid activated I.R.C. -00
ion exchange column. The saponins were extracted into n-butanol and
highly colored samples were treated with activated carbon. The butanol
.aluttona were filtered and concentrated to a thick syrup. The last traces
of water were removed with absolute ethanol and the saponins were pre
cipitated trom this solvent In most cases.

Characterization tests on the saponin isolates were adapted trom Clark
(1984) and included a Molisch test tor carbohydrates, two tests for
steroJdal-type compounds (Salkowski and Uebennan-Burchard), and a pre
cipitation test with cholesterol. A paper chromatographic separation of
glycosides present in these preparations was made with two solvent sys
tema. A Sephadex 0.15 (:olumn was also utilized as a method of further
purification ot the isolate. The presence of saponin was first detected
with carbohydrate test reagents and then verified by its hemolytic effect
on washed erythrocytes.

REsuLTS

White powders were isolated as products trom seed and stem sepa
rately. The isolate ot the entire plant tissue was a light-brown powder.
The yields trom both leaf and root were too low to be precipitated from
ethanol and were therefore kept in aqueous solution. A comparison of
the aapomn activity of isolates from various plant parts as well as the
yield ia shown in Table I. Table n shows the color tests on different
l80lates as compared with commercial saponin and digitonin.

TABU: I. YIELD, AcnvlTY AND Pt1BITY OF SAPONIN FaAcnONS· OF TrWul""
teTreatri.!

Plant Saponin Saponin Activity
Purity

Tisaue Yield Concentration RBC Hemolysis·· FeClat

% %
Root < 0.010 Unknown 140 (-)
Leaf < 0.010 Unknown 100 (-)
Stem 0.101 1 mg/l0 ml 0 (-)
seed 0.018 1 mg/l0 ml 0 (+)
Entire Plant 0.068 1 mg/l0 ml 130 (+ )
Commercial 1 mg/l0 ml 100 (+)
Saponin

• 70% Ethanol extract, concentrated and purified.

•• Red Blood cell (RBC) hemolysis by commercial saponin (1 mg
_poniD/I0 mg aallne + 2 m1 washed RBC suspension).

t Teet for phenolic impurities (pigments); (+) indicates presence of
impurltl-.
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TABLB U. CHARACTERIZATION TEsTs ON SAPONIN IsoLA'1'B8

2S

Plant Salkowski· Liebermann- Moltsch·· Cholesterol
Tissue Burchard- Complext

Root ++ ++ +++
Leaf +++ +++ +++
Stem + + +
Seed
Entire Plant ++ +++ +
Commercial

Saponin ++ + ++
Digitonin + ++ ++ +

• Test tor sterol nucleus.

•• Carbohydrate color test.

t Test tor digitonin-type structure. (The results of this test are sub-
ject to a concentration factor.)

Results of paper chromatography in two different solvent systems are
given in Table m. For the leaf sample, the saponin activity of spots with
different Rt were also checked.

The chromatogram from a Sephadex G-15 column did not show a
good separation, but other Sephadex types, designed tor high molecular
weight substances, may be more effective in fractionation.

DISCUSSION AND CONCLUSIONS

Partial characterization of the saponin components of puncture vine
indicate that the saponin content varies with plant tissue. The saponin
content in stem and seed were undetectable, whereas the leaf and root
tissues appear to have very active saponins. The characterization tests
indicate the presence of a sterol nucleus and carbohydrate. A check on
the hemolytic activity of different spots from paper chromatography on
leaf tissue shows that three different saponins were present. Further
work in this area must await the development of a more effective purifi
cation procedure.
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