V. Rawat and K. Upadhyaya, /Journal of Natural Products, Vol. 6(2013):17-26

ISSN 0974 5211

Journal of Natural Products
Volume 6 (2013)

Research Paper www.JournalofNaturalProducts.Com

Evaluation of antimicrobial activity and preliminar y phytochemical
screening of Mesua ferreaseeds extract

Vandana Rawat*, Kumud Upadhyaya
Department of Pharmaceutical Sciences, Bhimtal camigumaun University, Nainital,
(Uttarakhand), India

* Corresponding Author
(Received 09 June 2012; Revised 15June-02 July; Zat2pted 20 July 2012)

ABSTRACT
The present study was conducted to evaluate thmiardbial activity and phytoconstituents
of hexane, methanol and aqueous extracts of sedefidesna ferrea Linn. In vitro. The
antimicrobial activity of different extracts wassted against the gram positive and the gram
negative bacterial strains and some fungal stréysobserving the zone of inhibition
diameter. The gram positive bacteria used in the wereSaphylococcus aureus, Bacillus
subtilis, Enterococcus faecalis, Bacillus cereus and the gram negative bacteria were
Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris, fungal strains likeAspergillus
niger, Aspergillus flavus and Candida albicans were usedProteus vulgaris and Bacillus
subtilis were the most sensitive strain to the hexane agithanolic extract oMesua ferrea
and exhibited the maximum zone of inhibition diaeneMesua ferrea did not show any
activity againstEscherichia coli. methanolic extract oMesua ferrea was most sensitive
againstAspergillus niger and Aspergillus flavus with maximum inhibitory zone diameter
exhibited againsfspergillus niger andAspergillus flavus. Mesua ferrea seeds extracts were
inactive againstCandida albicans. Phytochemical screening showed the presence of
alkaloids, saponins, phenolics, tannins, flavon@idd terpenoids. The results confirmed the
antimicrobial activity of Mesua ferrea seeds extracts against various human pathogenic
bacteria and fungus.
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INTRODUCTION
In recent years, numerous drug resistances in hupahogenic microorganisms have
developed due to the indiscriminate use of comrakagitimicrobial drugs commonly used in
the treatment of infectious diseases (Khan, et28i03). Ethno pharmacologists, botanists,
microbiologists, and natural-product chemists agarching the earth for phytochemicals
which could be developed for the treatment of itiéers diseases especially in light of the
emergence of drug-resistant microorganisms and nided to produce more effective
antimicrobial agents (Tanaka, et al., 2006) Thengisncidence in multidrug resistance
amongst pathogenic microbes has further necessitla¢eneed to search for newer antibiotic
sources. Different extracts from traditional medatiplants have been tested to identify the

Copyright © 2012, Journal of Natural Products, INDEY. Sudhanshu Tiwari, All rights reserved 17



V. Rawat and K. Upadhyaya, /Journal of Natural Products, Vol. 6(2013):17-26

sources of the therapeutic effect. As a result soataral products have been approved as
new antimicrobial drugs.

Researchers have shown that all different partseplants which include; stem, root,
leaves, flowers, seeds etc possess antimicrologlepty (Bibi, et al., 2005M. ferrea is well
documented for its biological activities such agdyxic activity ofMesua ferrea has been
reported against human cholangiocarcinoma, larynged hepatocarcinoma cells in vitro
(Wanna, et al., 2010)n-vivo antioxidant activity and hepatoprotective effeatdM. ferrea
has been reported in ethanolic extract (Sandeeq,,2009), Anti-inflammatory and C.N.S.
depressant activities of xanthones friviasua ferrea was reported (Gopalakrishnaet,al.,
1980), pet ether extracts of leaf of M. nagassaralso shows highly antibacterial activity
(Shikder, et al., 2011),antibacterial potentiaMdsua ferrea Linn. flowers (Mazumder, et al.
2004), Supercritical CO selectively extracted a series of 4-alkyl and émh 5,7-
dihydroxycoumarins fromMesua ferrea blossoms, the isolated compounds showed weak
antiprotozoal and potent antibacterial activity idallaet al., 2004).

The plantMesua ferrea Linn. (Guttifereae). also known as Parag nagkesar, Cobra
saffron. is found in moist, evergreen or semi-ekexg forests, It is native to tropical Sri
Lanka but also cultivated in Assam, southern Nepadlochina, India and the Malaya
PeninsulaMesua seeds contain pale yellow lactone, mesuol, phemalistituent, mesuone
in small amounts, seed kernel is rich in phosph®nd nitrogen. The seed oil is considered
to be very useful in conditions like vata and skiiseases. Dried flowers are used for
bleeding haemorrhoids and dysentery with mucussh-ibowers are useful remedy for
itching, nausea, bleeding piles, metrorrhagea, mkaea, excessive thirst, and sweating, for
sores, scabies, wounds, and rheumatism, dried foalso used for preparation of perfumed
ointments. The flowers and leaves are used in Bexggan antidote to snake poison. Its dried
flowers are ground to form a powder and after ngxiith ghee or their paste with butter and
sugar are given in bleeding piles and dysentergtiffierent parts of India (Jadhav Dinesh,
2008; Wealth of India, 1992).

The aim of present work was to compare the efficafdyl. ferrea against the tested
bacterial and fungal strains using the agar wéfiision method for determination of Zone of
inhibition and minimal inhibitory concentration (K1) method. Thé/. ferrea seeds could be
of great importance as it can be used as an eféeatternate antibacterial against multi-drug
resistant pathogens.

MATERIALS AND METHODS
Plant Material: The seeds dflesua ferrea plant were collected from the botanical garden of
Forest Research Institute, Dehradun (Uttarakhaind)a in the month of April 2011. The
seeds were authenticated by Mr. S.K SrivastavanBst D/HOO, Botanical Survey of India.
Dehradun (U.K.), India.
Extraction procedure The collected plant material were dried under shaat powdered
using an electric blender. The 1g/1ml of the powdesample was transferred to closed
containers. The powdered samples were than exirédgteneans of cold extraction process
using the solvents water, methanol and hexane agharfor 72 hours by using magnetic
stirrer and also by occasional shaking by han@@atrtemperature, each of the extracts was
filtered by using muslin cloth and then by Whatnram1 filter paper, the filtrate was
evaporated to dryness in an evaporating dish deaasbath at 50 — 8C. The extract was
then further used in the test.
Preliminary Phytochemical ScreeningThe freshly prepared extracts were subjected to
standard phytochemical analysis to test for thegmee of the phytoconstituents like tannins,
saponins, alkaloids, carbohydrates, glycosides,ngies, flavonoids and terpenoids.
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Chemical tests were carried out on hexane, methamblaqueous extracts of the powdered
specimens using standard procedures for ideniicadf their phytochemical constituents.
(Raman, 2006; Evans, 2008)

Test for Alkaloids:Solvent free extract, 20mg was stirred with fewahtlilute hydrochloric
acid and filtered the filtrate is tested carefwligh alkaloidal reagents as follows:

Mayer’s reagent testMercuric chloride (1.4g) was dissolved in 60mladter and potassium
iodide (5.0g) was dissolved in 10ml of water, th® tsolutions were mixed to make volume
up to 100ml with water. To a few ml of filtrate daop or two of Mayer’s reagent was added
by the side of the tube. A white or creamy preatgitappears and indicates positive test.
Dragendorff's reagent testBismuth carbonate (5.2g) and sodium iodide (4g)kamiled for a
few min with 50ml of glacial acetic acid. Filtereclear red-brown filtrate, 40ml was mixed
with 160ml ethyl acetate and 1ml water, 10ml obtbolution is mixed with 20ml of acetic
acid and made up to 100ml with water. To a few mfilrate 10ml of this reagent was
added, a prominent yellow precipitate was formelicating positive test.

Test for CarbohydratesThe extract (50mg) was dissolved in 2.5ml of wated filtered, the
filtrate was subjected to the following tests:

Benedict's test To 0.5ml of filtrate, 0.5ml of benedict’'s reagd®odium citrate-173g and
sodium carbonate-100g dissolved in 800ml of digéiter and boiled to make it clear, copper
sulphate-17.3g dissolved in 100ml of distilled wateas added to it), boiled for 2min. A
brick red coloured precipitate indicates the presesf sugar.

Molish’s test To 2ml of filtrate, two drops of alcoholic solutiof a - naphthol are added
and shaken well and 1ml of sulphuric acid was adledly by the side of the test tube. A
violet ring indicates the presence of carbohydrates

Test for Glycosidess0mg of the extract was hydrolysed with concentr&mgdrochloric acid
for 2h on a water bath, filtered and filtrate wabjected to following tests:

Borntragor’s test To 2ml of filtrate 3ml of chloroform was added asldaken, chloroform
layer was separated and 10% of ammonia solutionagtded to it. Formation of pink or red
colour in ammonical layer indicates the presenaglyafosides.

Legal's tests 50mg of the extract was dissolved in pyridine audlium nitroprusside
solution was added and made alkaline using 10%usodiydroxide was indicated by pink
colour.

Test for saponin About 50g of the extract was diluted in 20ml oftdied water and shaken
vigorously in a graduated cylinder for 15min. A 2&mger of foam indicates the presence of
saponins.

Test for phenolics and tannins

Ferric chloride test The 50mg is dissolved in 2 ml of distilled waterféw drops of 0.1%
ferric chloride were added. A dark green colourigates the presence of phenolics
compounds.

Lead acetate testThe 50mg of extract was dissolved in distilled evaand 3% of lead
acetate solution is added. A bulky white precigitédicates the presence of phenolic
compounds.

Test for flavonoids 5 ml of dilute ammonia solution were added to aiporof the aqueous
fillrate of each plant extract followed by additiaaf concentrated }$0O,. A yellow
colouration indicated the presence of flavonoidke Tyellow colouration disappeared on
standing.

Test for terpenoids Five ml of each extract was mixed in 2ml of chform, and
concentrated SO, (3ml) was carefully added to form a layer. A restdbrown colouration
of the inter face was formed to show positive rssidr the presence of terpenoids.
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Microorganisms usedThe microorganisms include gram negative bactescherichia coli
(MTCC 452), Pseudomonas aeruginosa (MTCC 1034), Proteus vulgaris (MTCC 1771),
gram positive bacteri&aphylococcus aureus (MTCC 737), Bacillus subtilis (MTCC 441),
Enterococcus faecalis (MTCC 439), Bacillus cereus (MTCC 1306) and fungal strains
Aspergillus niger (MTCC 1344), Aspergillus flawus (MTCC 277), Candida albicans
(MTCC 227), were obtained from Microbial Type Qu# Collection (MTCC), IMTECH,
Chandigarh, India.

Preparation of extracts The crude extracts were dissolved in 30% dimethyproxide
(DMSO) and further diluted to obtain of each extedcsample of 100mg/L concentration
was used for the determination of antibacterial amifungal activity.

Preparation of media and inoculumsNutrient Agar/broth and Potato Dextrose Agar/broth
(Himedia, India) were used as the media for culgrof bacterial and fungal strains. A
loopful of bacterial pure culture was inoculated2dml sterile nutrient broth medium in the
test tubes aseptically and this process was repdateall the bacterial strains. The tubes
were incubated at 87 for 24 hr. growth was observed in all the testetiand this was
further used in the experiment.

Standard antibiotic Ciprofloxacin 0.3% wi/v.

Standard antifungal Itraconazole (25mcg), Clotrimazole (25mcg).

Antibacterial activity: Agar well diffusion methadAbout 1ml of the inoculum was poured
in the sterilized nutrient agar media when medtairsg a temperature of 30-40) mixed
well, and 20ml of this media was poured in all getriplates and allowed to solidify. Then
four wells of 6mm were made in each petriplate whid help of a sterile cork borer, | Bf
the plant extract was poured in each well usinglizted micropipettes. For each bacterial
strain, negative controls were maintained wheree molvents were used instead of the
extract. The control zones were subtracted fromekezones, for positive control, standard
antibiotic Ciprofloxacin (30- mcg) was used. Thatps were incubated overnight at 37°C.
Microbial growth was determined by measuring trentikter of zone of inhibition. The entire
process was carried out aseptically in the lamandiow. The experiment was performed in
triplicate (Subban, et al., 2011)

Antifungal activity: Agar well diffusion method About 1ml of the inoculum was poured in
the sterilized Potato dextrose agar media whenarathins a temperature of 30°@0 mixed
well, and 20ml of this media was poured in all getriplates and allowed to solidify. Then
four wells of 6mm were made in each petriplate wii# help of a sterile cork borer, | B®f
the plant extract was poured in each well usingilizied micropipettes. For each fungal
strain, negative controls were maintained wheree molvents were used instead of the
extract. The control zones were subtracted frontésezones, for positive control, standard
antifungal Itraconazole (25-mcg) and Clotrimazaks-(ncg) were used. The plates were
incubated 28°C for 48—72hrs. Fungal growth wasrdeteed by measuring the diameter of
the zone of inhibition. The entire process wasiedrout aseptically in the laminar airflow.
The experiment was performed in triplicate (Varapch et al., 2009)

Determination of Minimum Inhibitory Concentration MIC)

MIC is the lowest concentration of an antimicrolttzt will inhibit the visible growth of a
microorganism after overnight incubation.

MIC by “Serial Tube Dilution Method” In this techgque the tubes of broth medium,
containing graded doses of compounds are inoculaitdthe test organism. After suitable
incubation, growth will occur in those tubes wh#re concentration of compound is below
the inhibitory level and the culture will becomelid (cloudy). Therefore, growth will not
occur above the inhibitory level and the tubes veihain clear.
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Preparation of the sample solution0.64g of the solvent free extract was weighed and
dissolved in 100ml of solvent (DMSO) having concatibn 640mcg/ml and further dilutions
were made from this sample and likewise.
Preparation of inoculums The test bacteria grown at 3Z in nutrient agar medium was
diluted in sterile nutrient broth by taking one pdal of test bacterial strain in 20ml of
nutrient broth, and the fungal strain grown in poés dextrose agar at 28 for 72hrs. was
diluted in sterile potatoes dextrose broth . Thispgnsion was used as inoculum.
Procedure: Nine test tubes were taken, and marked 1,2,3,4,%6d the rest two were
assigned as TMC (Medium + Compound) and TMI (mediumoculum). 100ml of nutrient
broth(for bacteria) and 100ml of potatoes dexttoseh (for fungus) was made and sterilized
in an autoclave for 15lbs/sq. inch pressure for ih5@ml of sterilized nutrient broth was
poured in each of the 9 test tubes.

1ml of the sample solution was added to the 1stuée and mixed well and then 1ml
of this content was transferred to the 2nd tes¢.tdline content of the second test tube was
mixed well and again 1ml of this mixture was tramséd to the 3rd test tube. This process of
serial dilution was continued up to the 7 test tubed mixed well. 10ul of the properly
diluted inoculum was added to each of 7 test tmes mixed well. To the control test tube
TMC, 1ml of the sample was added and mixed well and of this mixed content was
discarded to check the clarity of the medium irspree of diluted solution of the compound.
10ul of the inoculum was added to the control tesetliMI, and observed the growth of the
organism in the medium used. All the test tubesewecubated at 37C for 18-24hrs for
bacterial growth and at 28 for 72h. for fungal growth. The entire experinamrocess was
carried out aseptically in the laminar flow (Gistert al., 2000; Jenifer, 2001)

RESULTS AND DISCUSSION
Different solvents have been reported to have tlapacity to extract different
phytoconstituents depending on their solubility pmlarity in the solvent. Phytochemical
investigations ofM. ferrea hexane, methanol and aqueous extracts with valspesific
reagents showed the presence of alkaloids, sapopirenolics, tannins, flavonoids and
terpenoids. Methanolic extract oMesua ferrea contains maximum number of
phytoconstituents including of alkaloids, glycosideaponins, phenolics, tannins, flavonoids
and terpenoids. The hexane extract contains fladsrand terpenoids whereas, its aqueous
extract contains only saponins. The extract shoa@ucentration dependent antibacterial
activity against gram positive and gram negativetdréal strains. The hexane and methanol
extract showed maximum sensitivity towards différeacterial strains whereas the aqueous
extract showed least sensitivify, vulgaris andB. subtilis were the most sensitive strain to
the hexane extract with zone of inhibition diametér 22mm and 24mm and to the
methanolic extract with zone of inhibition diametar 24mm and 23mm. According to
Parekh and Chanda 2008, antimicrobial activity adfthmnol extract of mesua seeds was
12mm and 13 mm againét niger andA. flavus at 125ug and 250ug which is comparatively
very low to the present results obtained at a lave@icentration of 50ug.

It was observed thd¥l. ferrea did not show any activity again& coli. Aqueous
extract demonstrated activity only agaidstniger with zone of inhibition diameter 24mm,
methanolic extract of seeds exhibited remarkedfiargal activity againsf. niger andA.
flavus with zone of inhibition diameters of 26mm and 22mumereas, hexane extract of the
seeds did not exhibited any antifungal activity iagaany of the test fungal strains. The
standard antibiotic Ciprofloxacin 8@ taken as positive control showed response agalhst
bacterial strains used in the test. The antifui@jatrimazole demonstrated a higher activity
compared to Itraconazole as it was effective agaatisthe fungal strains tested, while
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Itraconazole was effective only agaidspergillus flavus andCandida albicans. Concerning
the zone of inhibition, the values were merely bigfor those caused by antibiotics respect
to those caused by the plant extracts, the mininminibitory concentration (MIC) required to
inhibit the growth of organisms were measured is gtudy. The MIC values d¥l. ferrea
hexane extract againSt aureus, Proteus vulgaris, B.subtilis, E. faecalis, B, cereus are 40,
20, 80, 20, 40 pg/ml. MIC values o®fl. ferrea methanol extract again§ aureus, P.
aeruginosa, Proteus vulgaris, B. subtilis, E. faecalis, are 40, 80, 40, 80, 40 pug/ml. The MIC
values ofM. ferrea methanol extract against niger is 40pg/ml andA. flavus is 40ug/ml.
The minimum inhibitory concentration of the leaftmxct was determined by visual
observations and it was observed that the MIC tier hacterial strains was in the range of
20ug to 8Qug.

Antibacterial activities of aqueous, ethanol andame extract oM. Ferrea seeds
were compared in this study (Table 2, 5). The zooksnhibition of growth of the
microorganisms are a function of relative antibaateactivity of the extracts. The extracts
showed selective levels of activities against timganisms. The methanolic and hexane
extract of the seeds considered in the study psssagimum phyto constituents as well as
maximum number of compounds. Strong antimicrobesivdy is seen in methanolic extract
as compared to the hexane extract and least iadgheous extract which draws a conclusion
that maximum number of phyto constituents respoadir the activity are extracted out in
hexane and methanol extract due to the volatilessential oil containing nature bfesua
ferrea seeds. Aqueous extract showed minimal antibattagavity and the variation in
activities of the extracts may be due to insoltpif active compounds in water as compared
to methanol and hexane.

No microbial growth was observed in the test tubbk (containing medium only)
and TMC (medium + test sample, no inoculum) indincatthat the medium and the test
sample were not contaminated by microorganism haddtal investigation was performed
properly in the sterile condition. Microbial growtlvas observed in the test tube TMI
(medium + inoculums) revealing the fact that themes no problem with the sub-cultured
microorganisms. The broad spectrum antimicrobidgioacdisplayed by some of these
extracts could be attributed to the presence ofigquroced antimicrobial phyto constituents
such as terpenoids, tannins, flavonoids, alkalams$ phenols (Table 1).The results obtained
in the present study supports the plants contdimeabiological compounds with effective in
resisting the growth of bacteria.

CONCLUSION
The extract obtained with methanol and hexane wasd to have a better effectiveness
against the tested bacteria and fungi. Our dataesgpthat théVl. ferrea seeds have great
potential as an antimicrobial against the micronigias tested. Thus, it can be used in the
treatment of infectious diseases caused by resist@nobes.
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Table- 1: Phytochemical screening oflesua ferreaseeds extracts.

Tests Hexane Methanol Aqueous
extract extract extract
Alkaloids _ + _
Dragendorff's test _ + _
Mayer’s test
Carbohydrates _ _ _
Molisch’s test _ _ _
Benedict's test
Glycosides _ + _
Borntrager’s test _ + _
Legal’s test
Saponins _ +
Phenolics& Tannins _ + _
Ferric chloride test _ + _
Lead acetate test
Flavonoids + + _
Triterpenoids + _

(+) sign indicates the presence of chemical constigudmt) sign indicates
the absence of chemical constituents

Table- 2 Determination of antibacterial activity (including bore diameter 6mm).

Antibiotic
Bacterial Zone of Inhibition (in mm) Cp

Strains Hexane | Methanol | Aqueous (30 mcg)
Staphylococcus aureus 20 18 16 28
Escherichia coli _ _ _ 28
Pseudomonas aeruginosa _ 17 _ 26
Proteus vulgaris 22 24 _ 20
Bacillus subtilis 24 23 _ 18
Enterococcus faecalis 19 22 _ 21
Bacillus cereus 20 _ _ 21

Cp - Ciprofloxacin ;

(-) no activity.

Table- 3A: MIC of Mesua ferreahexane extract.

Marked | Nutrient Mesua | Inoculums Bacterial growth
no. of broth Hexane added
Test added extract (u) S. aureus E.coli| P.aeruginosa P. vulgaris
tubes (ml) (ng/ml)
1 1 640 10 _ _ _ —
2 1 320 10 _ _ _ _
3 1 160 10 _ _ _ _
4 1 80 10 _ _ _ _
5 1 40 10 _ _ _ _
6 1 20 10 + _ _ _
7 1 10 10 + _ _ +
Tuc 1 640 0 _ _ _ _
Twi 1 0 10 + + + +
e (+) Turbidity present ; (-)Turbidity absent.
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Table- 3B: MIC of Mesua ferreahexane extract.

Marked | Nutrient Mesua Inoculums Bacterial growth
no. of broth Hexane added
Test added extract (uh) B. Subtilis E. faecalis B. cereus
tubes (ml) (ng/ml)
1 1 640 10 _ B _
2 1 320 10 _ _ _
3 1 160 10 _ _ _
4 1 80 10 B B B
5 1 40 10 + _ _
6 1 20 10 + _ +
7 1 10 10 + + +
Tmc 1 640 0 _ _ _
T 1 0 10 + + +
Table- 4A: MIC of Mesua ferreamethanol extract.
Marked | Nutrient Mesua Inoculums Bacterial growth
no. of broth Methanol added
Test added extract (uh) S.aureus | E.coli| P.aeruginosa P. vulgari$
tubes (ml) (ng/ml)
1 1 640 10 _ _ _ _
2 1 320 10 . B _ _
3 1 160 10 . B _ _
4 1 80 10 _ _ _ _
5 1 40 10 B _ + ~
6 1 20 10 + B + +
7 1 10 10 + _ + +
Tvc 1 640 0 _ B _ B
Twi 1 0 10 + + + +
Table- 4B: MIC of Mesua ferreamethanol extract.
Marked | Nutrient Mesua Inoculums Bacterial growth
no. of broth Methanol added B. Subtilis E. faecalis B. cereus
Test added extract ()
tubes (ml) (ng/ml)
1 1 640 10 _ _ _
2 1 320 10 _ _ _
3 1 160 10 _ _ _
4 1 80 10 _ _ _
5 1 40 10 + _ _
6 1 20 10 + + _
7 1 10 10 + + _
Tmc 1 640 0 _ _ _
T 1 0 10 + + +
Table- 5: Determination of Antifungal activity (including 6mm bore diameter).
Zone of Inhibition Diameter (mm) Std. Std.
Fungal Strains Hexane | Methanol| Aqueous Antifungal I | Antifungal Il
25mcg/ml 25mcg/ml
Aspergillus niger _ 26 24 _ 25
Aspergillus flavus _ 22 _ 21 23
Candida albicans 17 27

e Standard | : ltraconazole; Standard Il : Clotzmla
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Table- 6: MIC of Mesua ferreamethanol extract.

Marked Nutrient Mesua Inoculums Fungal growth
no. of broth Methanol added A. niger A. flavus C. albicans
Test added extract (1))
tubes (ml) (ng/ml)
1 1 640 10 _ _ _
2 1 320 10 _ _ _
3 1 160 10 _ _ _
4 1 80 10 _ _ _
5 1 40 10 + n _
6 1 20 10 + + _
7 1 10 10 + + _
Tuc 1 640 0 _ _ _
T 1 0 10 + + +
Table- 7: MIC of Mesua ferreaagueous extract.
Marked Nutrient Mesua Inoculums Fungal growth
n-?e'sc;f ;)(;?jt:d ae?(l:fa%lis a?j;ad A. niger A. flavus C. albicans
tubes (ml) (ng/ml)
1 1 640 10 . _ _
2 1 320 10 B _ _
3 1 160 10 B _ B
4 1 80 10 _ _ _
5 1 40 10 + _ _
6 1 20 10 + _ _
7 1 10 10 + B _
Tuc 1 640 0 B _ B
T 1 0 10 + + +
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