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ABSTRACT

Tuberculosis caused by Mycobacterium tuberculosis (Mtb), which gives the infection is chronic and systematic, by
spreading the human body through the lymphatic, vascular, respiratory, so it can attack any organ or tissue of the
body. The purpose of this study to conduct a study on the gene responsible for resistance to antibiotics in bacteria
Mtb that can be developed methods of detection of bacteria. This initial phase was the production of a collection of
clones of E. coli bacteria that bring partial DNA (genome) Mtb bacteria that are resistant to the antibiotic
streptomycin (str™) (partial genomic library). It is expected that the collection of the genome can be used as a model
search for genes responsible for resistance to antibiotics, especially streptomycin. This study has been successfully
created collection Mtb genome of bacteria that are resistant to streptomycin in the vector pUC19. The number of
colonies that grew from a transformed bacterium E. coli JM101 was about 7000 colonies. Comparison of the
number of colonies of white and blue is 1:4. Plasmid DNA isolation method based on alkaline lysis showed that of
41 recombinant plasmid isolated from white colonies, only 33 are visible containing DNA inserts. The data provides
results ligation efficiency of 16.10%. The success of the manufacture of recombinant DNA is influenced by many
things including comparisons between DNA ligation of vector and insert DNA, dephosphorylation of the ends of the
DNA fragments to be ligated to avoid self-ligated. While the collection is influenced by its competent genome of the
host cell used. The more competent host cell will provide much better results.

K eywords: Mycobacterium tuberculosis, partial genomic library, antibiotic streptomycins{r®), Papua Isolates

INTRODUCTION

TB disease caused by the bacteriMiycobacterium tuberculosis are on the infection is chronic and systematic, by
spreading the human body through the lymphaticculas, respiratory, so it can attack any organissue of the
body [1-2]. The usual method for the diagnosis Bfdisease takes between 2-8 weeks, sometimes avereach
three months, with the exception of microscopichmds Basil Hold acid of spetum patients who reqléss than
one day. However, it is unfortunate the latter rodtis not specific for acid resistant propertiesggssed by all
mycobacteria, so it is not only positive for Mtbckeria. Conventional lab now can actually do theebing,
identification, and susceptibility test bacterieoviever, because it takes a very long time (6-8 wgekventually
most laboratories only perform microscopic examdaratcan be completed in minutes. The consequendtkeis
eradication program is not adequate. The lengtiimad required for the diagnosis of TB is not onbtrimental to
the patient, but also raises the problem of tragsiom of TB bacteria into the surrounding environtrid-5].
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The purpose of this study was to conduct a studthergene responsible for resistance to antibimidscteria Mtb
that can be developed methods of detection of hact€his initial phase was the production of alextion of
clones ofE. coli bacteria that bring partial DNAgénome) Mtb bacteria that are resistant to the antibiotic
streptomycin €r~) (partial genomic library) [6]. It is expected that the collection of thengee can be used as a
model search for genes responsible for resistamemtibiotics, especially streptomycin. With obtdna collection

of M. tuberculosis genome, the genes known to be responsible fométere of resistance, and a method for
detecting the gene usirgplymerase Chain Reaction (PCR), is expected to speed up the diagnosis ofliEBase
with quick and precise therapy. The usevbftuberculosis detection methods based on PCR process is aigensit
and specific method, which only takes one or twgsda

MATERIALSAND METHODS

Propagation of M. tuberculosisthat resistant to streptomycin

M. tuberculosis strains that are resistant to streptomyain’) is obtained from the Laboratory of Biochemistry,
University of Cenderawasih. The bacteria were oleiin the form of culture on solid media Lowenst&é&nsen
(LJ). For the purposes of this research, back ictdve cultured in a liquid medium sterile Mycobeaim. It
consists of a liquid medium (NBSGO, 1,0 g, NaHPQ, 0,5 g, KHPQO, 0,5 g, MgSQ 0,2 g, FeSQ@Q7 H,O 0,005 g,
MnSQ, 0,002 g, and paraffin solution 5.0 mL which isrthiluted with distilled water until a final voluraf 1.0 L.
The solution was shaken until homogeneous. By usingedle Ose, a single bacterial colonies on sodidium (LJ)
in aseptic inoculated into 10 mL liquid medium (ACcontaining antibiotics steptomisin 100 mg/mLadés of
the research was conducted in the Safety Cabindtur€s were incubated for four weeks at 37 °C, i
agitation using a shaker bath. During incubatiofur® of water in the incubator to be maintainecider not
diminished. The next process is the total isolatibohromosomal DNA and bacterial cell harvestq:3].

Bacterial cell lysis, DNA purification chromosomes, and DNA concentration deter mination

Allowed to thaw frozen cell buffer. Cells are brakéown by adding lysozyme to a final concentratié®00 ug /
mL and incubated for one hour at 37 °C on a shhkén- Further suspension (cell debris) was addeésD@mL

solution containing 100 mM Tris-HCI pH 8.0, 400 mmd/ proteinase K, 1.0% sodium dodecyl sulfate (SBSyly

created (freshly) [9]. The crude extract was in¢etddor two hours at 55 °C in the incubator. Thddexd 200 uL of
NaCl 5M To separate the DNA from the protein exitat was performed three consecutive sorts, witanph

followed by chloroform, and finally with ether. Baextraction is done two times and the volume rafiaqueous
phase to the organic phase is 1: 1. On each egtnasttaken from the water phase.

DNA concentration was measured by measuring therbhsece at ultraviolet light using a spectrophot@meDNA
concentration was measured by absorptiorh,g nm, while the purity of DNA obtained by comparitie
absorption ah,gonm withAogg NM.

Preparation of vector DNA

DNA vector used is a plasmid, pUC19. Plasmid pUGHSich had been isolated before this, were cutgBamHI
enzyme that is one of the enzymespolycloning site, so we get a linear plasmid vector DNA. Perfedticg
pUC19 vector DNA is done as follows: in one eppehdmde the reaction mixture DNA PUC 10 pL, 12 1dHgO,
10x buffer 2.5 pL, and 0.5 pBamHI, so as obtain a total volume of 25 pL. The migtwas incubated at 37 °C for
2.5 h. To test cutting results, then 2.5 uL oftibtal volume of the reaction product is added biéading as much
as 2 uL, put in a 0.8% agarose gel wells and threammeon 70 volts for 1.5 h. The next stage folloviiydligation of
the chromosomal DNA and the linear vector DNA iatdost cell transformation and characterizatiortlohes
transformed.

Collection of partial genome

In this study, a partial genome collections creditgdollecting the white colonies on the LB medioomtaining as
much as 20 mL ampicillin 100 mg/mL. Created ovehnhigulture at 37 °C, with shaking at 150 rpm orhaker.
Furthermore, from 20 mL of fresh overnight cultisedivided into 19 mL eppendorf 2.0 which alreadntains
glycerol sterile. Comparison between the volumeeif culture and glycerol is 85% and 15%. Eppendoritaining
the culture-glycerol was then immersed in dry iteagol (-100 °C temp.) more or less for 5 min. Afleat the
eppendorf storage at freezer kept at -70 °C aeghystocks.

RESULTSAND DISCUSSION

Culturing bacteria from theisolation of total DNA
str® Mtb bacteria obtained from the Laboratory of Bientistry, University of Cenderawasih, cultured in
mycobacteria media ATCCAferican Type Culture Collection) for 4 weeks. Results obtained in the form of
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bacteria, white, shiny and very slow growth. Chreomal DNA concentration of total isolation of chresomal
DNA, obtained through UV spectrophotometry, at avelangth of 260 nm, the absorbance value (A) = 1.0
correspond to double-strand DNA concentration ofif§0nL. While the DNA purity is measured based onrtitée
Ased/Asgo The results obtained for the measurement of casmmal DNA concentration by spectrophotometry are
as follows:

Tablel. Theresultsof measurement of the concentration of M. tuberculosis chromosomal DNA with a spectrophotometer

No. Measurement Data (dilution, 250x)
1. A (260 nm) 0.133
2. A(280nm) 0.080

From the above data can be determined the contientand purity of DNA chromosomes were obtainesimaly,
the concentration of DNA = 0.27%/uL and DNA purity 1.66.

Ligation of DNA fragments of chromosomes and DNA pUC19 and transfor mation

The recombinant plasmid was made by ligating themesomal DNA fragment and pUC19 DNA which havehbot
been cut with restriction enzymes. Ligation usinrglijase enzyme unit 1 to the state of igochromosomal DNA
fragments with 390 ng plasmid DNA that had been iceubated at 14 °C for 18 h. Results ligationds analyzed
by gel electrophoresis, but by the nature of tHepteenotype transformant carrying the recombindasmid DNA
or pUC19 after the transformation process.

Data transformation result on day one, namely: rodbndf competent cells of living in LB medium withb
ampicillin; control transformation with plasmid DNiAtake as much as 10 ng produce blue coloniesdr800 that
growing on an agar medium ampicillin. While theulées of the transformation on day-2 showed: congfticiency
by as much as 10 ng of DNA PUC (the same with datoJproduce blue colonies about 1000 coloniesjrobn
transformation with pUC19 cut as much as 97.6 myyiges the number of blue colonies around 30-4@gsip
control transformation with pUC19 DNAdligated (ligated back) as much as 97.6 ng provides thebeurof blue
colonies about 1500 pieces; transformation wittongainant DNA with the amount of 212.4 ng plasmid N
provides the number of colonies around 7000 piegih, white and blue colonies ratio is 1:4. All cehnsformant
day 2 was grown on an agar medium ampicillin.

A B C D E F G H I

Fig. 1. Theresult of a 0.8% agar ose gel electrophoresis. Perfect cuts recombinant DNA plasmid and pUC19 plasmid from transfor mant
cells. Column A, H, I, and P: Hindlll cut lambda DNA; Column B, G, J, and O: The plasmid isolated from blue cloneswere cut Hindl 11;
and Column C-F and K-N: The plasmid isolated from white cloneswere cut Hindl 11

Further characterization transformant cells comginrecombinant plasmids from white colonies grown
ampicillin media, and as a comparison was also belthe characterization of blue colonies contajranly DNA
pUC19.

Restriction enzyme analysis

A total of 10 plasmids were analyzed with restantenzymeddindlll of 46 plasmid DNA isolated. Ten plasmid
DNA consists of 8 pieces of the recombinant plasBIMIA from white colonies plasmid pUC19 and 2 piecés
blue colonies. Looks at the results of agaroselgetrophoresis that the DNA plasmid pUC19. Cuttiridp Hindlll

to produce a band, as shown in the following figiig. 1).
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Bacteria and chromosomal DNA of Mth

The observations in this study showed tatuberculosis develops very slowly. This is consistent with &malysis
of Koch, that this bacillus grows slowly becauseittitell walls so that the lipid-rich food substesdifficult to
penetrate. The cell walls that are rich in lipilattcause the bacteria prefer to live in hydrophabédia. In this
research paraffin is added to the culture mediumage the media be hydrophobic, so tatuberculosis bacteria
could grow well.

Reagents used during the isolation of chromosonmfdAacts as follows. Antibiotic cycloserine (one tife
antituberculosis drug) to inhibit bacterial grow&lycine and LiCl make cell walls fragile. While HB can
eliminate M@* ions are essential to maintain the overall stmactof the cell sheath, in addition to inhibiting
enzymes that can damage cellular DNA. TE solutitnis( EDTA) and SET (Sucrose, Tris, EDTA) to homoige
the DNA to be easily broken down by the enzyme Zysoe. Here is done twice treated with the enzyrsedyme,
so that the cell walls actually broke because #lewall of mycobacteria thicker and rich in lipig@mpared to
other bacteria. The addition of proteinase K torddg protein in cell extracts. Furthermore, phesdlaction,
chloroform is to separate the protein molecules @Nd\ total. Ether extraction is to remove residpbenol in the
solution for their phenols inhibit the process ofting the DNA with restriction enzymes [10-12].

Chromosomal DNA isolation results are shown in agargel electrophoresis showed a smear band. $rmedrcan
be caused chromosomal DNA which was originally rglsi chain is fragmented because of their physical
chemical treatment, such as during centrifugatiodraction of phenol, or at the time of mixing fDBIA by means
of pipette. In some cell extraction protein contentvery large so it needs to be done several timgdhenol
extraction. In this experiment phenol extractionf@ened twice so that each time mixing and cengdfiion

resulted in the break-chromosome DNA molecule. Thisertainly not good because there is a DNA fraginsize
smaller than desired for cloning purposes.

Cutting the chromosomal DNA and DNA of pUC19

Sau3Al enzyme that is required when cutting identiff@amosomal DNA of regions which four bases 5'-N/@AT
3'(where: / is a cutting site) and produce a pairiie on fragments result piece. So it is likelyo®able to recognize
the region's four bases in DNA of will be greateart to identify areas of more than 4 bases [13-Ifis causes
these enzymes can cut the chromosomal DNA of imallSragments required for cloning. This enzymésddNA
of Sau3A partial, meaning there are areas GATCgrized and cut by this enzyme, but there is alsecagnized
but have not been cut as the amount of enzymelendutting time is limited. Therefore, this enzydié not cut in
all areas GATC [10-12]. Chromosomal DNA fragmensided to be inserted at a maximum of 5 kb pUC19arec
In this study, DNA fragments smaller than 5 kb.

Table2. Datamigration distance and the size of the DNA of A/HindI 1

No. Kilobasézee(ck)L;DN?_og Kb Migration distance (cm)
1 2,31 1,36 0,70
2 9,40 0,97 1,00
3 6,50 0,81 1,30
4 4,30 0,63 1,75
5 2,30 0,36 2,65
6 2,00 0,30 2,90

From the data in the table above, and if it madedirve it is seen that the size of the DNA fragimeamut by
Sau3Al located at a distance of at least 2.0 cm, neage size maximum chromosomal DNA obtained waq I8¢

kb=0.55). pUC19 obtained from Lab. Biochemistry\bfiversity of Cenderawasih, its concentration ig 24)/uL.

For the purposes of this plasmid was cut vidimHI enzyme, ie there polycloning site, to obtain éinéragments
with ends compatible with the ends of the target®Cifigment. The enzyme BamHI recognizing the basgisnce
5'-G/GATCC-3', and generate a pointed tip of theuits of slaughtering. A pointed tip resulting fr@amHI cuts

will be compatible with a pointed tip resulting fnocutting Sau3Al (5'-N/GATC-3"), so that the baae®oth ends
of the fragments were ligated can be paired in ackw410]. Temp. 37 °C is used to process DNA retsn is the
optimum temp. of operation of the restriction eneyjh3, 17-18].

Ligation

Ligation of linear plasmid DNA of with chromosoniaNA fragments (target DNA), which both have a pedhtip
compatible, performed with the aid of T4 ligase yame. Ligation of the ends of the taper compatilsleriore
efficient, because the bases are located at the @frelch taper from which can form hydrogen bardslting in a
relatively stable structure and then the ligaseyem®z can work. Furthermore ligase enzyme will calyhe
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formation of phosphodiester bond between the ehgéosphate group (P) and which has a hydroxyl gr@H)
adjacent.

The mole ratio used for ligation between the plas®DNA of and the target DNA is determined as folkowhe
molecular weight of the base pairs (bp) DNA of ®86The weight of the target DNA used for the ligatwas 1500
ng with a size of about 3.5 kb. While the weighptfC19 DNA of which had been cut with a size of @th890.4 ng
2.69. The concentration of the target DNA of in e®ls 1500 ng/(3.5 kb x 660) = 0.649 mol. The pldsDNA
concentration was 390.4 ng/(2.69 x 660 kb) = 029 So, the mole ratio of target DNA and the plas®BNA of
about 3:1.

Transformation

The competence of a cell can be increased whecellewere incubated in a solution of Ca€@ir 24 h. After 24 h

of this competence will decrease drastically beeahs possibility has many cell walls to rupturéefiefore the
transformation experiments conducted on competefis ¢that have been incubated in CaGblution for
approximately 18 h. Competent host cells, nantelgoli JIM101, will grow in LB medium without ampicillinsa
white colonies and grown in LB medium ampicillinhi¥ proves that the transformalgt coli JM101 cells to
ampicillin sensitive, meaning it does not contagmpetent cell$-lactamase gene contained in plasmid pUC19
[10,16, 19-25].

Control another transformation that is the host eehtaining the plasmid DNA of of 10 ng. Similariye plasmid
religated, plasmid DNA of uncut pUC19 can also gmwampicillin media and produce blue colonies. Methe
plasmid DNA of can be replicated if the circulanpb. Therefore, it needs to be done on recombDiit ligation
that re-shaped circular.

Transformation containing recombinant DNA, if grown selective media are LB ampicillin media by IP{&3
inductors) and X-gal (as substrate), will grow dstev colonies. This is due to the recombinant DM ithe host

cell can not express the protein-peptide fragmergazyme B -galactosidase that is caused by damage due to the
lacZ gene tersisipi target DNA. While transformantsiteaning pUC19 intact, both derived from uncut pYC1
pUC19 religated, nor cdelf ligated pUC19 upon ligation, would grow as blue colonieslC19 colonies intact and
not damaged itdacZ gene can expregd-galactosidase protein capable of degrading X-gaw B 5-bromo-4-
chloroindocsil then by air oxidized to 5,5'-dibro#@!l'-dicloroindigo blue. Further analysis was &tetmine the
size of the DNA insert contained in the recombirlaNtA.

The transformation process usikgcoli cells competent in general could reach 1 x 10@riek per 1 ug DNA
plasmid, although some strains®fcoli can reach more of the above data [14, 19-22, DBjnsformation of the
trial produces a total of around 7,000 pieces oplifr212.4 ng recombinant DNA is inserted. Thusewlsompared
to the general state of the above, it can be détedrthe efficiency of transformation in this stugyabout 3.5 x 10
% %.

Table 3. Data of migration distance and the size of the DNA A/Hindl 1

No. KiIobasDeN(Akbs)lze og Kb Migration distance (cm)
1. 231 1.36 0.45
2. 9.40 0.97 0.75
3. 6.50 0.81 0.95
4. 4.30 0.63 1.25
5. 2.30 0.36 1.75
6. 2.00 0.30 1.85

Restriction enzyme analysis

To determine the size of the DNA insert containedhie recombinant DNA, the recombinant plasmidususing
restriction enzymeslindlll, namely that of thepolycloning site. Data can be analyzed from the size of the target
DNA is inserted in the recombinant plasmid. The 92 the DNA insert was determined by measuringdib&ance
band recombinant plasmid was cut witdlll. Pita recombinant plasmid will be located mafgove than the band

is not the recombinant plasmid. This is due tordembinant plasmid size larger than that is netrdtombinant
plasmid.

From the above data can be determined the sizkeoDNA inserts that contained the recombinant pidswas
constructed. Insert size is determined by redutliegsize of the recombinant plasmid DNA (from wlétdonies)
with the size is not the recombinant plasmid (fialore colonies).
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From the results of research in the bands contanpldsmid derived from white colonies but did hatre DNA
inserts. This can be caused by two things. Filsttephoresis gel is unable to separate DNA mddscwhose size
does not vary much because of the shape and eldatharge similar. Second, the plasmid pUC19 rartatbases
located in théacZ gene so that the gene becomes damaged and togbtdluce3-galactosidase fragments.

Average large insert DNA contained in a recombin@asmid is about 520 bp, from eight samples obmazinant
DNA isolated from white colonies.

Table4. Measurement of amount of theinsert in the recombinant plasmid.

Column band Distance migration Size Amount ofinsert

(cm) (kb) (bp)
J 1.80 2.60 -
K 1.70 2.88 280
L 1.65 3.05 450
M 1.45 3.80 1200
N 1.75 2.72 120
o 1.80 2.60 -

Ligation efficiency in this experiment was detergdnas follows: from 41 white colonies were isolai@NA
plasmids only 33 colonies showed the recombinaasmid containing the insert. While the result oé th
transformation, between 7000 colonies grown oncsigle media in 1400 only white colonies (which garr
recombinant DNA). So ligation efficiency was detered by (33/41) x (1400/7000) x 100% = 16.10%. This
research will be developed to see the connectiofentide mutation that occurs in a specific celboganism to the
emergence of a certain disease [20, 26-30].

CONCLUSION

This study has been successfully created colledfitmgenome of bacteria that are resistant to streptomig the
vector pUC19. The number of colonies that grew frartransformed bacteriutd. coli JM101 was about 7000
colonies. Comparison of the number of colonies bitevand blue is 1:4. Plasmid DNA isolation metho@$ed on
alkaline lysis showed that of 41 recombinant plasieolated from white colonies, only 33 are visiblntaining
DNA inserts. The data provides results ligationicgfhcy of 16.10%. The success of the manufacture o
recombinant DNA is influenced by many things inéhgdcomparisons between DNA ligation of vector ansbrt
DNA, dephosphorylation of the ends of the DNA fraants to be ligated to avoaif-ligated. While the collection

is influenced by its competent genome of the helitused. The more competent host cell will providech better
results.

Acknowledgments
The authors gratefully acknowlegde the financighmart of this work by Ministry of Research, Techogy and
Higher Education that has provided research funthingugh the Indonesian National Innovation Systecentives
(Insinas) to JS in 2016 (Proposal code: RD-20183D0Researchers like to thanks for Rector of thévélsity of
Cenderawasih support research activities of theré&bry of Biochemistry, University of Cenderawasiayapura-
Indonesia.

REFERENCES

[1] Jewetz, E. Lange Medical Pub.,"dd.,1986. p. 220-225

[2] Aldhous, P Science, 1993. 261: 1390.

[3] Collins, F.M. Critical Review in Microbiology. 1993. 19(1):1-12.

[4] Lewin, B. Genes, 3% ed, John Wiley & Sons, New York997. p. 46, 319

[5] Baron, SMedical Microbiology, Addison-Wesley Publishing C&982. p. 401-408

[6] Hopwood, D.A and Kieser, British Medical Bulletin. 1988. 44: 529-531

[7] Verreth, C., Cammue, P., Swinnen, Rmerican Sosiety for Microbiology. 1989. 2056-2057

[8] Winnacker, E.L.Introduction to Genes Technology, Trans L. by Horst, Weinheim, New York987. 53-112
[9] Wheeler, P.R., and RatledgBritish Medical Bulletin. 1988. 44: 545-560

[10] Sambrook, J., Fritsch, E.F., and Maniatis,Gald Spring Harbor Lab. Press, 2" ed.,1989. USA.
[11]Hiryana, K.T., and Ramakrishnan Arch. Microbiol. 1986. 144: 105-109

[12] Boulnois, G.JBlack ientific Publication, London.1987. 63-85

[13]Rodriguez, R.L., and Tail, Ghe Benjamin/Cummings Pub. Co0.1993. London.

[14]Brown, P. New Scientific. 1993. 47-48.

[15] Earnest, M., and John A.Bhe Scientific. 1993. 14-19

[16]Bloom, B.R., and Murray, C.J.I&cience. 1992. 256: 1055-1061

29
Scholar Research Library



Johnson Siallagan et al Der Pharmacia Lettre, 2016, 8 (16):24-30

[17]Ubyaan R, Maryuni AE, Sroyer A, Palit EIY, Jultti, Suaka 1Y, and Ngili Yint J PharmTech Res. 2012. 4(4):
1803-1811.

[18]Van der Zanden, A.G.M., Te-Koppele Vije, E.NBanu, N.V., Van Soolingen, D. dan Schouls, LMClin
Microbiol. 2003. 41: 1101-1108

[19] Tanjung RHR and Ngili YDer Pharma Chemica. 2016. 8(6): 165-173.

[20]Bolly, H. M. B., and Ngili, Y.Der Pharma Chemica. 2016. 8(14): 19-24.

[21] Tanjung R.H.R and Ngili, YInt J PharmTech Res. 2016. 9(5): 334-341.

[22] Awaludin, K., Lantang, D., and Ngili, YDer Pharma Chemica. 2016. 8(10): 187-191.

[23] Siallagan J, Maryuni A, Jukwati, and Ngili Der Pharma Chemica. 2015. 7(9): 334-339.

[24]Bolly, H.M.B and Ngili, Y.Der Pharmacia Lettre. 2016. 8(12): 73-77.

[25] Kawulur, H. S. I., and Ngili, YDer Pharmacia Lettre. 2016. 8(14): 85-91.

[26] Ngili Y, Ubyaan R, Palit E.l.Y., Bolly H.M.B.and Noer, A.SEuropean J Sci Res. 2012. 71(1): 64-73
[27]Ngili, Y., Noer, A.S., Ahmad, A.S., SyukrianY,.F., Natalia, D., and Syah, Y.Mnt J ChemTech Res. 2012.
4(2): 720-728.

[28] Ngili, Y., Palit., E.I.Y., Bolly, H.M.B., andUbyaan, RJ. Appl Sci Res.2012. 8(4): 2232-2240.

[29] Ngili, Y., Bolly, H.M.B., Ubyaan, R., Jukwatiand Palit, E.l.YAustr J Bas Appl Sci. 2012. 6(6): 111-118.
[30] Siallagan, J., Maryuni A., Jukwati., TanjuligH.R., and Ngili, Y Der Pharmacia Lettre. 2016. 8(14): 73-79.

30
Scholar Research Library



