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Evaluation of Antimicrobial, Antithrombin, and Antioxidant Activity of Fritillaria thunbergii Miquel.
Yong Kyu Shin, Han-Su Jang, ]ee-In Kim’ and Ho-Yong Sohn™. Research Institute of Bzofechnoiogy, Bion
Co, LTD. Andong, 760-3, Korea, 'Gyeongbuk Institute for Bmmdustry Andong, 760-380, Korea, *Dept. of
Biological Science, Andong National University, Andong 760-749, Korea, *Dept. of Food and Nutrition, Andong
National University, Andong 760-749, Korea - Beimu (Fritillaria thunbergii Miquel), a bulbous plant of
Liliaceae found in Korea, Japan and China, has been used as an antitussive and expectorant agent, and
is also useful in alleviating stonsillitis and bronchiolitis. Most researches have been focused on micro-
propagation and plant regeneration, component analysis, and dormancy relieving of beimu. Reports
regarding the biological activity of beimu, such as anti-Helicobacter pyroli or platelet aggregation in-
hibition activity, are few and not widely available. In this study, methanol extract and its organic sol-
vent fractions were prepared from Fritillaria thunbergii Miquel and their antimicrobial, antithrombin,
and antioxidant activities were evaluated, respectively. The methanol extract contained lots of wa-
ter-soluble materials (58.98%) and hexane-soluble oils (14.85%). The ethylacetate and butanol fraction
at 500 pg/disc concentration showed strong antibacterial activity against tested bacteria, except
Escherichia coli. Antifungal activity was not observed in methanol extract and its fractions. The hexane,
ethylacetate and butanol fractions showed strong antithrombin activity at 4.8 mg/ml concentration.
Especially, the ethylacetate fraction showed 95.4 sec of thrombin time at a concentration of 1.2 mg/ml,
which is comparable to aspirin, a widely used antithrombosis agent. For antioxidation activity, the
ethylacetate and butanol fraction showed good 1,1-diphenyl-2-picryl hydrazyl scavenging activity (ICs
of 344~368 ng/ml). In superoxide dismutase-like activity and reducing power, the fractions showed
20~25% of vitamin C, and 51~54% of butyl hydroxytoluene, respectively.
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Table 1. The organic solvent fraction yields from the methanol extract of Fritillaria thunbergii Miquel and composition of the fractions

Content (mg/g)

Extract/Fractions Fraction yield (%)

Total polyphenol  Total flavonoid Reducing sugar Total sugar
Methanol ex. - 4.26 1.42 118.2 534.2
n-Hexane fr. 14.85 0.61 0.66 26.2 162.6
Ethylacetate fr. 9.78 293 0.66 25.0 81.3
Butanol fr. 12.97 311 0.02 3.61 34.8
Water residue 58.98 252 0.01 127.8 406.5
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Table 2. Evaluation of antimicrobial activity of methanol extract and its organic solvent fractions of Fritillaria thunbergii Miquel
against different pathogenic and food-spoilage bacteria and fungi

Clear zone (mm)

Microorganism IAmp Mic Fritillaria thunbergii Miquel
(5 ug/disc) (5 ug/disc) *M.ex. *H.fr. °EAfr. ®B.fr. "W.res

*EC 23.0 . - - - -

Gram negative PV 32.5 - - 7.5 9.5 -
ST 33.0 - 9.0 12.0 13.0 -

SA 19.0 - - 8.0 9.5 -

Gram positive LM 28.0 - 8.0 10.0 10.0 -
BS 275 - - 75 75 -

SC - 29.0 - - - -

CA - 275 - - - -

BC - 28.0 - - - -

PG - 40.0 - - - -

Fungi RS - 320 - - - -
GC - 18.0 - - - -

CG - - - - - -

PC - 34.5 - - - -

BD - 320 - - - -

TAMP: ampicillin, "Mic: miconazole, *M. ex.: methanol extract of Fritillaria thunbergii Miquel, . fr., SEA. fr., %Butanol fr. and "W.
res.: hexane fraction, ethylacetate fraction, butanol fraction and water residue of the methanol extract of Fritillaria thunbergii Miquel.
*EC: Escherichia coli, PV: Proteus vulgaris, ST: Salmonella typhimurium, SA: Staphylococcus aureus, LM: Listeria monocytogenes, BS: Bacillus
subtilis, BC: Botrytis cinerea, PG: Pyricularia grisea, RS: Rhizoctonia solani, GC: Glomerellacin cingulata, CG: Collectorichum gloeosporioides,
PC: Phytophthora capsici, and BD: Botryosphaeri dothidea. *-: No inhibition.

The concentrations of methanol extract and organic solvent fractions used were 500 pg/disc, respectively. The clear zone expressed
was included a size of disc-paper (6.5 mm of diameter).

Table 3. Antithrombin activities of methanol extract and its
organic solvent fractions of Fritillaria thunbergii

Miquel against human thrombin

Concentration (mg/ml)

Thrombin time (sec)

DMSO 33.0+0.8

Aspiri 1.0 84.710.4

sprn 15 103429
Fritillaria thunbergii Miquel

12 45.0+1.4

Methanol ex. 24 459+1.8

48 69.3+2.2

12 725124

Hexane fr. 24 > 300

48 > 300

12 95.442.6

Ethylacetate fr. 24 > 300

48 > 300

12 60.742.1

Butanol fr. 24 > 300

48 > 300

12 63.4+19

Water residue 24 56.8+1.4

438 50.841.0
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Table 4. DPPH scavenging activities of methanol extract and its organic solvent fractions of Fritillaria thunbergii Miquel

Chemical/ fractions Vitamin C ~ 'BHT

Vitamin E

Fritillaria thunbergii Miquel
Meex. H.fr. EA fr. B.fr. Wores.

DPPH scavenging activity
(ICs pg/ml)

15.2 18.6 35.6

567.5 >1,000 368.2 344.0 7745

'BHT: butyl hydroxytoluene, “M.ex.: The abbreviations used are the same as in the table 2.

100

SOD-like activity (%)

0 400 800 1200 1600 2000

Concentration (ug/ml)

Fig. 1. SOD-like activity of methanol extract and its organic sol-
vent fractions of Fritillaria thunbergii Miquel. @: meth-
anol ex., O: hexane fr., W: ethylacetate fr., v: butanol
fr., Il water residue and [: vitamin C.

20

Reducing power (OD 700 nm)

Concentration (ug/ml)

Fig. 2. Reducing power of methanol extract and its organic sol-
vent fractionates of Fritillaria thunbergii Miquel. @: meth-
anol ex., O: hexane fr., W: ethylacetate fr., V: butanol
fr., ll: water residue and [J: butyl hydroxytoluene.
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