[l
UNIVERSITI PUTRA MALAYSIA

ISOLATION AND IDENTIFICATION OF ANTIBACTERIAL AND
ANTISPORE COMPOUNDS FROM Syzygium Polyanthum L. LEAVES

ABDELGANI MOHAMED ABOBAKER

IB 2018 22




UlP|M

UNIVERSITI PUTRA MALAYSIA
[BERILMU BERBAKTI]

\

il

ISOLATION AND IDENTIFICATION OF ANTIBACTERIAL AND
ANTISPORE COMPOUNDS FROM Syzygium Polyanthum L. LEAVES

By

ABDELGANI MOHAMED ABOBAKER

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia,
in Fulfillment of the Requirements for the Degree of Doctor of Philosophy

October 2018



COPYRIGHT

All material contained within the thesis, including without limitation text, logos,
icons, photographs, and all other artwork, is copyright material of Universiti Putra
Malaysia unless otherwise stated. Use may be made of any material contained within
the thesis for non-commercial purposes from the copyright holder. Commercial use
of material may only be made with the express, prior, written permission of
Universiti Putra Malaysia.

Copyright © Universiti Putra Malaysia



Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment
of the requirements for the degree of Doctor of Philosophy

ISOLATION AND IDENTIFICATION OF ANTIBACTERIAL AND
ANTISPORE COMPOUNDS FROM Syzygium Polyanthum L. LEAVES

By

ABDELGANI MOHAMED ABOBAKER

October 2018

Chairman : Associate Professor Yaya Rukayadi, PhD
Institute : Bioscience

In this study, the antibacterial and antispore activities in Syzygium polyanthum L.
leaves extract were evaluated against vegetative cells and spores of Bacillus cereus
ATCC33019, B. megaterium ATCC14581, B. pumilus ATCC14884 and B. subtilis
ATCC6633. The susceptibility test showed that all tested vegetative cells of Bacillus
were inhibited by S. polyanthum extract, with the range of inhibition zone between
10.00 to 16.00 mm. The extract could inhibit the growth of Bacillus with MIC
ranged 0.02 to 0.08 mg/mL. These bacteria can be completely killed at different
MBC valueup to 0.63 mg/mL. Time-kill curve study showed that. Bacillus sp. can be
killed by S. polyanthum L. extract at 8x for 1 h. Moreover, S. polyanthum L extract
deactivated more than 3-Log of Bacillus sp. spores at a concentration of 1.0% after 1
hour of incubation. The antibacterial and sporicidal activity of S. polyanthum L.
extract was stable at different temperatures and pHs treatment. Scanning electron
microscope showed that structure of the spores was destroyed after treated with 1.0%
S. polyanthum L. extract for 1 hour. "H NMR analyses showed that the young leaves
extracts were found to be richer in sugars, and glycosides, whereas the old leaves
contained higher levels of fatty acid components. LCMS analysis identified the
presence of active compounds in S. polyanthum L. extract which included gallic acid,
quinic acid, and oleanolic acid. The B-sitosterol and oleanolic acid were successfully
isolated from the methanol extract of S. polyanthum L. B-sitosterol was able to
inhibit the growth of all tested Bacillus sp. with the range of inhibition zone between
11.7 and 12.3 mm. The growth of all tested Bacillus sp. can be inhibited by MIC
value of 7.81 pg/ml and can be killed with MBC value of 15.62 pg/ml. Meanwhile,
oleanolic acid was able to inhibit the growth og all tested Bacillus sp. with the range
of inhibition zone between 12.2 and 13.5 mm. MIC and MBC values of oleanolic
acid on all tested Bacillus sp. was 31.25 and 500 pg/ml, respectively. Finally, B-
sitosterol and oleanolic acid at concentration of 1.00 pg/mL (0.1%) can killed 100%
of all tested Bacillus sp. spores. In conclusion, S. polyanthum extract and its



compounds exhibited antimicrobial and sporicidal activity against Bacillus species,
thus it can be developed as anti-Bacillus agent.

Keyword : Antimicrobial activity, antispore activity, B-sitosterol, oleanolic acid, S.
polyanthum leaves extract.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ijazah Doktor Falsafah

PENGASINGAN DAN PENGECAMAN KOMPOUN ANTIBAKETRIA DAN
ANTISPORA DARI DAUN Syzygium Polyanthum L.

Oleh

ABDELGANI MOHAMED ABOBAKER

Oktober 2018

Pengerusi : Profesor Madya Yaya Rukayadi, PhD
Institut : Biosains

Dalam kajian ini, penilaian dibuat ke atas aktiviti antibakteria dan antispora dalam
ekstrak daun Syzygium polyanthum L. terhadap sel vegetatif dan spora Bacillus
cereus ATCC33019, B. megaterium ATCC14581, B. pumilus ATCC14884 dan B.
subtilis ATCC6633. Ujian kerentanan menunjukkan sel Bacillus sp vegetatif disekat
oleh ekstrak S. polyanthum dengan julat zon perencatan antara 10.00 ke 16.00 mm.
Ekstraks tersebut boleh menyekat pertumbuhan Bacillus sp dengan julat MIC antara
0.02 ke 0.08 mg/mL. Bakteria ini boleh dibunuh terus pada nilai MBC berbeza iaitu
sehingga 0.63 mg/mL. Kajian keluk masa-pembunuhan mendapati. Bacillus boleh
dibunuh oleh ekstrak polyanthum L. pada 8% selama 1 h. Tambahan lagi, ekstrak S.
polyanthum L ternyahaktif lebih 3-Log spora Bacillus sp pada konsentrasi 1.0%
selepas diinkubasi selama I jam. Aktiviti antibakteria dan pembunuhan spora oleh
ekstrak S. polyanthum L adalah stabil pada suhu dan rawatan pH yang berlainan.
Pemerhatian imbasan mikroskop elektron mendapati struktur spora telah
dimusnahkan selepas dirawat dengan ekstrak 1.0% S. polyanthum L selama 1 jam.
Analisis ke atas "H NMR mendapati ekstrak daun muda didapati lebih kaya dengan
gula dan glikosida manakala daun tua mengandungi tahap komponen asid lemak
yang lebih tinggi. Analisis LCMS telah mengecam kehadiran kompoun aktif dalam
ekstrak S. polyanthum termasuk asid galik, asid kuinik dan asid oleanolik. B-
sitosterol dan asid oleanolik telah berjaya diasingkan dari ekstrak methanol S.
polyanthum L. B-sitosterol mampu menyekat pertumbuhan semua Bacillus sp yang
dikaji dengan julat zon perencatan antara 11.7 dan 12.3mm. Pertumbuhan semua
Bacillus sp yang dikaji boleh disekat dengan nilai MIC 7.81 pg/ml dan boleh
membunuh pada nilai MBC 15.62 ng/ml. Sementara itu, asid oleanolik mampu
menyekat pertumbuhan semua Bacillus dengan julat zon rencatan antara 12.2 dan
13.5 mm. Nilai asid oleanolik MIC dan MBC ke atas semua Bacillus sp yang diuji
masing-masing adalah 31.25 ke 500 pg/ml. Akhir sekali, B-sitosterol dan asid
oleanolik pada konsentrasi 1.00 pg/mL (0.1%) mampu membunuh 100% spora
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Bacillus sp yang diuji. Kesimpulannya, ekstrak S. polyanthum dan kompounnya
mempamerkan aktiviti antimikrob dan pembunuhan spora terhadap spesis Bacillus.
Oleh itu ianya boleh dikembangkan sebagai ejen anti Bacillus.

Kata kunci : Aktiviti antimikrob, aktiviti antispora, ekstrak daun S. polyanthum L.
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CHAPTER 1

INTRODUCTION

1.1 Background

The control of microbial pathogens in foods is a significant concern, and a broad
spectrum of methods have been employed to prevent the growth of pathogenic
bacteria in food including the use of synthetic and natural antimicrobial agents
(Tippayatum & Chonhenchob, 2007). Spore forming bacteria, such as species of
Bacillus and Clostridium genera, respond to opposing stresses from their
environments by the formation of a dormant structure referred to as an endospore
(bacterial spore or seed) via sporulation (Leggett ef al., 2012). Bacterial spores are
capable of withstanding harsh external conditions such as scarcity of nutrients or
dehydration, and germinate and grow when the conditions become favourable again
(Tan & Ramamurthi, 2013). The high resistance of bacterial spores and their
resilience present difficulties for food industries (Leggett ef al., 2012). Spores that
germinate to yield vegetative cells when conditions are favourable are usually
associated with foodborne diseases and food spoilage (Barker ez al., 2005).

The genus Bacillus is composed of species such as B. cereus and B. subtilis which
can favourably adapt to a variety of environmental changes. Bacillus is motile, rod-
shaped, facultative anaerobic, Gram-positive, that is widely found in nature (Kim et
al., 2014). Some food poisonings characterised by diarrhoea and emesis are caused
by B. cereus. The category of diarrhoea is associated with foods with a meat base,
sauces, milk products and vegetables (Kim et al., 2014). It is the ingestion of
farinaceous foods like noodles, pasta and rice that leads to emetic symptoms such as
nausea and vomiting usually associated with B. cereus (Kim et al., 2013; Altayar &
Sutherland, 2006). In some cases, bacterial contamination is accompanied by the
production of endospores. B. cereus and B. subtilis have been recognised as
causative agents in food spoilage and poisoning. Cross-contamination can spread the
spores from one food to another (Stenfors anersen et al., 2008). Foods associated
with B. cereus and B. subtilis include starchy food, milk, vegetables and fruits.
Consumption of contaminated food leads to two types of gastrointestinal disorder
including diarrhoeal and emetic syndromes. Diarrhoea is caused by different toxins
formed in the food as well as in the human small intestine, whereas emetic disease is
caused by preformed toxins in food only (Rukayadi ef al., 2009a).

The spore of B. cereus may tolerate cooking temperatures and so subsequent growth
could occur when cooked rice was left at room temperature, resulting in foodborne
infection (Choi et al., 2014). Moreover, B. subtilis is not conventionally seen as a
human pathogen but may occasionally contaminate food, leading to food poisoning
(Fernandez-No et al., 2013). Other studies also proved that rice contaminated with B.
subtilis caused foodborne illnesses (Kim et al., 2013). Also in 2005, an epidemic was



reported due to soiled milk powder (Fernandez-No et al., 2013). Bacillus spores can
resist several chemical disinfectants. Furthermore, there are limited chemical
sporicidal agents commercially available in destroying Bacillus spores, and if
available, they require special precautions for handling, examples include toxic
formaldehyde and glutaraldehyde (Kida ez al., 2004).

Moreover, thermal food processing is a relatively effective and cheap method of
producing safe food that is free from enzymatic reactions and undesirable microbes.
However, thermal processing is associated with some problems including a reduction
in nutrient content, as well as a reduction in organoleptic qualities (Cho et al., 2008).
Therefore, the development of effective, safe and stable natural antibacterial and
sporicidal agents is garnering more attention (Kida ez al., 2004), along with a rise in
interest in searching for antimicrobial compounds of plant origin.

The leaves of S. polyanthum L. which is also known as “daun salam™ are commonly
used in dishes as spice in culinary due to its aroma besides the sour taste and also as
ingredient in the traditional medicine (Kato et al., 2013). S. polyanthum L. was
reprted effective against ulcers, hypertension, diabetes, hyperuricemia, diarrheal,
gastritis, skin diseases and inflammation (Ismail ez al., 2013). In addition to its
ability to neutralise residual alcohol, this plant also has diuretic and analgesic effects
(Sumono and Wulan, 2008). Research conducted by Sumono and Wulan (2008)
reported that the young shoots of S. polyanthum L. are consumed as a fresh salad
(ulam), whereas the mature leaves were regularly added as a flavor enhancer in
Malaysian cuisine. Fresh and dried aromatic leaves of S. polyanthum L. are useful in
cooking for their scent, color and flavor. It is also often used as flavoring spice for
meat, fish, and vegetable dishes, or in rice (De Guzman & Siemonsma, 1999).

1.2 Problem Statements

Medicinal plants are used widely in the food industry as spices for flavours and
fragrances, and some of them contain phytochemical compounds that exhibit
antimicrobial activity against a wide spectrum of foodborne bacteria. This led to
suggestions that they could be used as natural food preservatives (Cho et al., 2008).
The need to develop natural preservatives with potential sporicidal ability or natural
sporicidal agents which are able to reduce the populations of Bacillus spores in foods
materials or food products has prompted the study in determining the sporicidal
activity of tropical medicinal plants.

Lau et al. (2014) reported that methanolic extract of S. polyanthum L. leaves has
antibacterial and antispore activity against vegetative cells and spores of B. cereus
and B. subtilis. Unfortunatelly, antibacterial and antispore of methanolic extract of S.
polyanthum L. leaves and its fractions against other species of Bacillus such as B.
pumilus and B. megaterium have not been evaluate. To the best our knowledge, the
phytochemicals compunds which are respposible for antibacterial and antispore



against Bacillus sp. in S. polyanthum L. leaves also have no investigated yet. It is
also important to isolate the actvive compounds which are respposible for
antibacterial and antispore against Bacillus sp. in S. polyanthum L. leaves. Thus, the
general objective of this study was to evaluate the the antibacterial and antispore
activity og S. polyanthum L. leaves against vegetative cells and spores of four
species of Bacillus, then to indentify and isolate the activive compounds which
responsible for antibacterial and antispore activity in the leaves of S. polyanthum L.

1.3

1)

2)
3)
4)

5)

Objectives

To determine the antibacterial activity of S. polyanthum L. leaves extract
and the fractions against vegetative cells of B.cereus, B. subtilis, B. pumilus
and B. megaterium.

To evaluate the antispore activity of S. polyanthum L. leaves extract on the
spores of B.cereus, B. subtilis, B. pumilus and B. megaterium

To analyse the phytochemicals in S. polyanthum L. leaves extract using
NMR based metabolomics.

To identify the phytochemiclas in S. polyanthum L. leaves extract that are
responsible for antibacterial and antispore activity using LCMS.

To isolate and characterize the active compounds from S. polyanthum L.
leaves that are responsible for antibacterial and antispore activity.



REFERENCES

Ababutain, .M. (2011). Antimicrobial activity of ethanolic extract from some
medicinal plant. Australian Journal of Basic and Applied Sciences. 5(11):
678-683.

Abbas, A.A., Planchon, S., Jobin, M.and Schmitt, P. (2014). Absence of oxygen
affects the capacity to sporulate and the spore properties of Bacillus cereus.
Food Microbiology. 42(0): 122-131.

Abbott, A. L., Paraskevas, K. I., Kakkos, S. K., Golledge, J., Eckstein, H. H., Diaz-
Sandoval, L. J., & Montero-Baker, M. (2015). Systematic review of guidelines

for the management of asymptomatic and symptomatic carotid stenosis.
Stroke, 46(11): 3288-3301.

Abdallah, S. B., Rabhi, M., Harbaoui, F., Zar-kalai, F., Lachaal, M., & Karray-
Bouraoui, N. (2013). Distribution of phenolic compounds and antioxidant
activity between young and old leaves of Carthamus tinctorius L. and their
induction by salt stress. Acta Physiologiae Plantarum, 35(4): 1161-1169.

Abdullah, A., Dhaliwal, K.K., Roslan, N.N.F., Lee, C.H., Kalaiselvam, M., Radman,
M., Saad, Q.H.M., Yusof, K. & Jaarin, K. (2015). The effects of Cosmos
caudatus (Ulam raja) on detoxifying enzymes in extrahepatic organs in mice.
Journal of Applied Pharmaceutical Science. 5(01): 082-088.

Addgene. (2014). Creating bacterial glycerol stocks for long-term storage of
plasmids. Retrieved 27 May 2015 from https: //www.addgene.org/
plasmidsprotocols/ create-glycerol-stocks/

Agata, N., Ohta, M. & Yokoyama, K. (2002). Production of Bacillus cereus emetic
toxin (cereulide) in various foods. [International Journal of Food
Microbiology. 73: 23-27.

Agusta, A. (2000). Minyak atsiri tumbuhan tropika Indonesia. Penerbit ITB.

Akhtar, M. J., Ahamed, M., Kumar, S., Siddiqui, H., Patil, G., Ashquin, M., &
Ahmad, 1. (2010). Nanotoxicity of pure silica mediated through oxidant
generation rather than glutathione depletion in human lung epithelial cells.
Toxicology. 276(2): 95-102.

Akinpelu, D. A., Aiyegoro, O. A., Akinpelu, O. F., & Okoh, A. I. (2014). Stem bark
extract and fraction of Persea americana (Mill.) exhibits bactericidal activities

against strains of Bacillus cereus associated with food poisoning. Molecules.
20(1): 416-429.

150



Akinyemi, K. O., Oluwa, O. K., & Omomigbehin, E. O. (2006). Antimicrobial
activity of crude extracts of three medicinal plants used in south-west Nigerian
folk medicine on some food borne bacterial pathogens. African Journal of
Traditional, Complementary and Alternative Medicines. 3(4): 13-22.

Akiyama, H., Fujii, K., Yamasaki, O., Oono, T., & Iwatsuki, K. (2001). Antibacterial
action of several tannins against Staphylococcus aureus. Journal of
Antimicrobial Chemotherapy. 48(4): 487-491.

Al-Hinai, M. A., Jones, S. W., & Papoutsakis, E. T. (2015). The Clostridium
sporulation programs: diversity and preservation of endospore differentiation.
Microbiology and Molecular Biology Reviews. 79(1): 19-37.

Ali, I., Khan, F. G., Suri, K. A., Gupta, B. D., Satti, N. K., Dutt, P., & Khan, 1. A.
(2010). In vitro antifungal activity of hydroxychavicol isolated from Piper
betle L. Annals of Clinical Microbiology and Antimicrobials. 9(1): 1-9.

Altayar, M., & Sutherland, A. D. (2006). Bacillus cereus is common in the
environment but emetic toxin producing isolates are rare. Journal of Applied
Microbiology. 100(1): 7-14.

Alzoreky, N. S., & Nakahara, K. (2003). Antibacterial activity of extracts from some
edible plants commonly consumed in Asia. International Journal of Food
Microbiology. 80(3):223-230.

Ameer, O. Z., Salman, I. M., Siddiqui, M. J. A., Yam, M. F., Sriramaneni, R. N.,
Sadikun, A., & Asmawi, M. Z. (2010). Cardiovascular activity of the n-butanol
fraction of the methanol extract of Loranthus ferrugineus Roxb. Brazilian
Journal of Medical and Biological Research. 43(2): 186-194.

Anastasiadou, S., Papagianni, M., Filiousis, G., Ambrosiadis, I., & Koidis, P. (2008).
Pediocin SA-1, an antimicrobial peptide from Pediococcus acidilactici NRRL
B5627: Production conditions, purification and characterization. Bioresource
Technology. 99(13): 5384-5390.

André, S., Vallaeys, T., & Planchon, S. (2017). Spore-forming bacteria responsible
for food spoilage. Research in Microbiology. 168 (4): 379-387.

Arabshahi-D, S., Devi, D. V., & Urooj, A. (2007). Evaluation of antioxidant activity
of some plant extracts and their heat, pH and storage stability. Food Chemistry.
100(3): 1100-1105.

Arima, H., & Danno, G. 1. (2002). Isolation of antimicrobial compounds from guava
(Psidium  guajava L.) and their structural -elucidation. Bioscience,
Biotechnology, and Biochemistry. 66(8): 1727-1730.

Arruda, A. L. A., Vieira, C. J., Sousa, D. G., Oliveira, R. F., & Castilho, R. O.
(2011). Jacaranda cuspidifolia Mart.(Bignoniaceae) as an antibacterial agent.
Journal of Medicinal Food. 14(12): 1604-1608.

151



Arulselvan, P., Senthilkumar, G. P., Sathish Kumar, D., & Subramanian, S. (2006).
Anti-diabetic effect of Murraya koenigii leaves on streptozotocin induced
diabetic rats. Die Pharmazie-An International Journal of Pharmaceutical

Sciences. 61(10): 874-877.
Bacteriological Analytical Manual (BAM). (1998). 8"Edition, Revision A.

Bai, J., Wu, Y., Wang, X., Liu, X., Zhong, K., Huang, Y., & Gao, H. (2018). In vitro
and in vivo characterization of the antibacterial activity and membrane damage
mechanism of quinic acid against Staphylococcus aureus. Journal of Food

Safety, 38(1): 12416.

Ballantyne, B., & Jordan, S. L. (2001). Toxicological, medical and industrial hygiene
aspects of glutaraldehyde with particular reference to its biocidal use in cold
sterilization procedures. Journal of Applied Toxicology. 21(2): 131-151.

Banawas, S., Paredes-Sabja, D., Korza, G., Li, Y., Hao, B., Setlow, P., & Sarker, M.
R. (2013). The Clostridium perfringens germinant receptor protein GerKC is

located in the spore inner membrane and is crucial for spore germination.
Journal of Bacteriology. 195(22): 5084-5091.

Barker, G. C., Malakar, P. K., & Peck, M. W. (2005). Germination and growth from
spores: variability and uncertainty in the assessment of food borne hazards.
International Journal of Food Microbiology. 100(1): 67-76.

Baron, S. (1996). Bacillus.InP.C.B.Turnbull. Medical Microbiology 4™ edition.
Galveston, Texas: University of Texas Medical Branch. NCBI Bookshelf.

Baydar, H., Sagdi¢, O., Ozkan, G., & Karadogan, T. (2004). Antibacterial activity
and composition of essential oils from Origanum, Thymbra and Satureja
species with commercial importance in Turkey. Food Control. 15(3): 169-172.

Bayor, M. T., Gbedema, S. Y., & Annan, K. (2009). The antimicrobial activity of
Croton membranaceus, a species used in formulations for measles in Ghana.
Journal of Pharmacognosy and Phytotherapy, 1(4): 047-051.

Boer, E., & Bella, A. B. (2000). Plant resources of South-East Asia (Vol. 18).
Backhuys Publ.

Borges, A., Ferreira, C., Saavedra, M. J., & Simoes, M. (2013). Antibacterial activity
and mode of action of ferulic and gallic acids against pathogenic bacteria.
Microbial Drug Resistance. 19(4): 256-265.

Branda, S. S., Gonzalez-Pastor, J. E., Ben-Yehuda, S., Losick, R., & Kolter, R.

(2001). Fruiting body formation by Bacillus subtilis. Proceedings of the
National Academy of Sciences, 98(20), 11621-11626.

152



Brazier, J. S., Duerden, B. 1., Hall, V., Salmon, J. E., Hood, J., Brett, M. M., &
George, R. C. (2002). Isolation and identification of Clostridium spp. from
infections associated with the injection of drugs: experiences of a
microbiological investigation team. Journal of medical microbiology. 51(11):
985-989.

Brooks, G. F., Butel, J. S., & Morse, S. A. (2006). Medical microbiology. United
States, 25th.

Brown, K. B. (2000). Urban stream restoration practices: an initial assessment. The
Center.

Brul, S., van Beilen, J., Caspers, M., O’Brien, A., de Koster, C., Oomes, S., Smelt, J.,
Kort, R.andTer Beek, A. (2011). Challenges and advances in systems biology
analysis of Bacillus spore physiology; molecular differences between an

extreme heat resistant spore forming Bacillus subtilis food isolate and a
laboratory strain. Food Microbiology. 28(2): 221-227.

Buffie, C. G., Bucci, V., Stein, R. R., McKenney, P. T., Ling, L., Gobourne, A., &
Littmann, E. (2015). Precision microbiome reconstitution restores bile acid
mediated resistance to Clostridium difficile. Nature, 517(7533), 205-208.

Bulet, P., R. Stocklin, and L. Menin. (2004). Anti-microbial peptides: from
invertebrates to vertebrates. Immunological Reviews. 198:169-184.

Bumrela, S. B., & Naik, S. R. (2011). Identification of  -carotene and f -sitosterol
in methanolic extract of Dipteracanthus patulus ( Jacq ) nees and their role in

antimicrobial and antioxidant activity. International Journal of Phytomedicine,
3(2):204-215.

Bunk, B., Schulz, A., Stammen, S., Miinch, R., Warren, M. J., Jahn, D., &
Biedendieck, R. (2010). A short story about a big magic bug. Bioengineered
bugs. 1(2): 85-91. Chemistry. 52(6): 1514-1519.

Burt, S. (2004). Essential oils: their antibacterial properties and potential applications
in foods-a review. International Journal of Food Microbiology. 94(3): 223-
253.

Burt, S. A., & Reinders, R. D. (2003). Antibacterial activity of selected plant
essential oils against Escherichia coli O157. H7. Letters in applied
Microbiology. 36(3): 162-167.

Burton, B., & Dubnau, D. (2010). Membrane-associated DNA transport machines.
Cold Spring Harbor Perspectives in Biology. 2(7): a000406.

Carson, C. F., Mee, B. J., & Riley, T. V. (2002). Mechanism of action of Melaleuca
alternifolia (tea tree) oil on Staphylococcus aureus determined by time-Kkill,
lysis, leakage, and salt tolerance assays and electron microscopy.
Antimicrobial agents and chemotherapy.46(6): 1914-1920.

153



Carter, A.T., Peck, M.W. (2015). Genomes, neurotoxins and biology of Clostridium
botulinum group I and group Il. Research in Microbiology. 166(4):303-17.

Castenmiller, J. J. M., Linssen, J. P. H., Heinonen, I. M., Hopia, A. L., Schwarz, K.,
Hollmann, P. C. H., & West, C. E. (2002). Antioxidant properties of differently

processed spinach products. Molecular Nutrition and Food Research . 46(4):
290-293.

Centola, F., & Polticelli, F. (2016). Molecular models of human visual pigments:
insight into the atomic bases of spectral tuning. Bio-Algorithms and Med-
Systems. 12(3): 141-146.

Cetin-Karaca, H., & Newman, M. C. (2015). Antimicrobial efficacy of plant
phenolic compounds against Sa/monella and Escherichia coli. Food Bioscience,
11: 8-16.

Cleveland, J.; Montville, T. J.; Nes, I. F.; Chikindas, M. L. (2001). Bacteriocins:
safe, natural. Antimicrobials for food preservation. International Journal. Food
Microbiology. 71: 1-20.

Chahardehi, A.M., Ibrahim, D., Sulaiman, S.F. & Mousavi, L. (2015). Time-kill
study of ethyl acetate extract of stinging nettle on Bacillus subtilis subsp.
spizizenii ATCC CRM-6633 strain NRS 231. Annual Research and Review in
Biology. 6(1): 33-40.

Chatterjee, T., Mohanty, S., & Das, P. (2017). Antimicrobial efficacy of some
medicinal plant extract against Streptococcus mutans causing dental caries.
Journal of Medicinal Plants Studies. 5(2): 315-317.

Chaudhry, N. M. A., & Tariq, P. (2008). In vitro antibacterial activities of kalonji,
cumin and poppy seed. Pakistan Journal of Botany. 40(1): 461.

Checinska. A., Paszczynski. A., Burbank, M. (2015). Bacillus and other spore-
forming genera: variations in responses and mechanisms for survival. Annual
Review of Food Science and Technology. 6:351-69.

Cheikna, Z., Savadogo, A., Somda, M. K., Koudou, J., & Traore, A. S. (2011). In
vitro evaluation of the antimicrobial and antioxidant properties of extracts from
whole plant of Alternanthera pungens HB & K. and leaves of Combretum
sericeum G. Don. International Journal of Phytomedicine. 3(2): 182.

Cho, W.I., Choi, J.B., Lee, K., Chung, M.S. and Pyun, Y.R. (2008). Antimicrobial
activity of aorilin asolated from Torilis japonica fruit against Bacillus subtilis.
Journal of Food Science. 73(2): M37-M46.

Cho, H. J., Bae, M. H,, Lee, B. S., Kim, K. S., Kim, M. N., & Kim, E. A. R. (2014).
Detrimental ~ Neurological Outcome caused by  Bacillus  cereus

Meningoencephalitis in an Extremely Low Birth Weight Infant. Neonatal
Medicine. 21(3): 204-209.

154



Choi, H. K., Choi, Y. H., Verberne, M., Lefeber, A. W., Erkelens, C., & Verpoorte,
R. (2004). Metabolic fingerprinting of wild type and transgenic tobacco plants
by ' H NMR and multivariate analysis technique. Phytochemistry. 65(7): 857-
864.

Choi, K. H., Kim, S., & Yoon, Y. (2015). Antimicrobial activity of oleanolic acid for
foodborne bacteria. Journal of Food Hygiene and Safety, 30(1): 98-102.

Choi, Y. H., & Lee, M. G. (2006). Effects of enzyme inducers and inhibitors on the
pharmacokinetics of metformin in rats: involvement of CYP2C11, 2D1 and

3A1/2 for the metabolism of metformin. British Journal of Pharmacology.
149(4): 424-430.

Cleveland, J.; Montville, T. J.; Nes, I. F.; Chikindas, M. L. (2001). Bacteriocins:
safe, natural. Antimicrobials for food preservation. International Journal. Food
Microbiology. T1: 1-20.

Clinical and Laboratory Standards Institute (CLSI).(2003). Reference method for
dilution antimicrobial susceptibility tests for bacteria that grow
aerobically.Approved standard M7-A6.National Committee for Clinical
Laboratory Standards, Wayne, Pennsylvania, USA.

Cochrane, S. A., & Vederas, J. C. (2016). Lipopeptides from Bacillus and
Paenibacillus spp.: a gold mine of antibiotic candidates. Medicinal Research
Reviews. 36(1): 4-31.

Cooke, J., Dryden, M., Patton, T., Brennan, J., & Barrett, J. (2015). The
antimicrobial activity of prototype modified honeys that generate reactive
oxygen species (ROS) hydrogen peroxide. BMC research notes.8(1):20.

Cortezzo, D. E., Setlow, B., & Setlow, P. (2004). Analysis of the action of
compounds that inhibit the germination of spores of Bacillus species. Journal
of Applied Microbiology. 96(4): 725-741.

Corthouts, J., & Michiels, C. W. (2016). Inhibition of nutrient- and high pressure-
induced germination of Bacillus cereus spores by plant essential oils. /nnovative
Food Science and Emerging Technologies. 34: 250-258.

Cos, P., Vlietinck, A. J., Vanden, D., & Maes, L. (2006). Anti-infective potential of
natural products : How to develop a stronger in vitro proof-of-concept . Journal
of Ethnopharmacology. 106: 290-302.

Cotter, P. D.; Hill, C.; Ross, R. P. (2005). Bacteriocins: Developing innate immunity
for food. Nature Reviews Microbiology. 3: 777-788.

Cox, S. D., Mann, C. M., Markham, J. L., Gustafson, J. E., Warmington, J. R., &

Wyllie, S. G. (2001). Determining the antimicrobial actions of tea tree oil.
Molecules.6(2): 87-91.

155



Cunha, L. C. S., e Silva, M. L. A., Furtado, N. A. C., Vinholis, A. H., Martins, C. H.
G., da Silva Filho, A., & Cunha, W. R. (2007). Antibacterial activity of
triterpene acids and semi-synthetic derivatives against oral pathogens.
Zeitschrift fiir Naturforschung C. 62(9-10): 668-672

Cunha, W. R., Matos, G. X. De, Souza, M. G. M., Tozatti, M. G., Andrade, M. L.,
Martins, C. H. G., Filho, S. (2010). Evaluation of the antibacterial activity of
the methylene chloride extract of Miconia ligustroides, isolated triterpene
acids , and ursolic acid derivatives. Pharmaceutical biology. 48(2): 166-169.

Dabiri, A., & Karbasizade, V. (2014). Evaluation of the Sporicidal Activity of
Ethanol Extract of Arctium lappa Root against Bacillus cereus. Zahedan
Journal of Research in Medical Sciences. 16(10): 47-49.

Dalimartha S (2007) Atlas of Indonesian Medicinal Plants, Trubus Agriwidya,
Jakarta. 162-165.

Darah, I., Lim, S. H., & Nithianantham, K. (2013). Effects of methanol extract of
Wedelia chinensis Osbeck (asteraceae) leaves against pathogenic bacteria
with emphasise on Bacillus cereus. Indian Journal of Pharmaceutical
Sciences. 75(5): 533.

Das, B., Mandal, D., Dash, S. K., Chattopadhyay, S., Tripathy, S., Dolai, D. P., &
Roy, S. (2016). Eugenol provokes ROS-mediated membrane damage-
associated antibacterial activity against clinically isolated multidrug-resistant
Staphylococcus aureus strains. Infectious Diseases. 9: 9-11.

Das, K., Tiwari, R. K. S., & Shrivastava, D. K. (2010). Techniques for evaluation of
medicinal plant products as antimicrobial agents: current methods and future
trends. Journal of Medicinal Plants Research. 4(2): 104-111.

Das, S., & Dash, H. R. (2014). Microbial Biotechnology-A Laboratory Manual for
Bacterial Systems. Springer.

Davidson, P. M., Sofos, J. N., & Branen, A. L. (Eds.). (2005). Antimicrobials in
food. CRC press.

De Guzman, C. C., & Siemonsma, J. S. (1999). Plant resources of South-East Asia
(Vol. 13). Backhuys Publ..

De Souza, C. E. S., da Silva, A. R. P., Rocha, J. E., Gomez, M. C. V., Rolom, M.,
Coronel, C., & Coutinho, H. D. M. (2017). LC-MS characterization, anti-
kinetoplastide and cytotoxic activities of natural products from FEugenia
jambolana Lam. and Eugenia uniflora. Asian Pacific Journal of Tropical
Biomedicine. 7(9): 836-841.

De Vos, P. et al. (2009) Bergey’s Manual of Systematic Bacteriology: Volume 3:
The Firmicutes. Springer

156



De Vries, Y. P., Van Der Voort, M., Wijman, J., Van Schaik, W., Hornstra, L. M.,
De Vos, W. M., & Abee, T. (2004). Progress in food-related research
focussing on Bacillus cereus. Microbes and Environments. 19(4): 265-269.

Deri, A.S. & Rajkumar, J. (2013). In vitro antibacterial activity and stability of
Avicennia marina against urinary tract infection pathogens at different
parameters. Pakistan Journal of Biological Sciences. 16(19): 1034-1039.

Dey, D., Debnath, S., Hazra, S., Ghosh, S., Ray, R., & Hazra, B. (2012).
Pomegranate pericarp extract enhances the antibacterial activity of
ciprofloxacin against extended-spectrum f-lactamase (ESBL) and metallo-f3-
lactamase (MBL) producing Gram-negative bacilli. Food and Chemical
Toxicology. 50(12): 4302-4309.

Durairaj, S., Srinivasan, S. & Lakshmanaperumalsamy, P. (2009). In vitro
antibacterial activity and stability of garlic extract at different pH and
temperature. Electronic Journal of Biology. 5(1): 5-10.

Djoukeng, J. D., Abou-mansour, E., Tabacchi, R., Tapondjou, A. L., Bouda, H., &
Lontsi, D. (2005). Antibacterial triterpenes from Syzygium guineense
( Myrtaceae ). Journal of Ethnopharmacology. 101: 283-286.

Dorman, H. J. D., & Deans, S. G. (2000). Antimicrobial agents from plants:
antibacterial activity of plant volatile oils. Journal of Applied Microbiology.
88(2): 308-316.

Doughari, J. H., EI-Mahmood, A. M., & Tyoyina, 1. (2008). Antimicrobial activity of
leaf extracts of Semna obtusifolia (L). African Journal of Pharmacy and
Pharmacology. 2(1): 7-13.

Dua, A., Gaurav, G., Balkar, S., & Mahajan, R. (2013). Antimicrobial properties of
methanolic extract of cumin (Cuminum cyminum) seeds. International Journal
of Research in Ayurveda & Pharmacy. 4(5): 241-245.

EFSA (Eur. Food Saf. Auth.). 2005. Opinion of the scientific panel on biological
hazards on Bacillus cereus and other Bacillus spp in foodstuffs. European
Food Safety Authority Journal. 175:1-48.

Ek, S., Kartimo, H., Mattila, S., & Tolonen, A. (2006). Characterization of phenolic
compounds from lingonberry (Vaccinium vitis-idaea). Journal of Agricultural
and Food Chemistry. 54(26): 9834-9842.

Elger, A., Lemoine, D. G., Fenner, M., & Hanley, M. E. (2009). Plant ontogeny and
chemical defence: older seedlings are better defended. Oikos.118(5): 767-773.

Elisha, I. L., Botha, F. S., McGaw, L. J., & Eloff, J. N. (2017). The antibacterial
activity of extracts of nine plant species with good activity against Escherichia
coli against five other bacteria and cytotoxicity of extracts. BMC
Complementary and Alternative Medicine. 17(1):133.

157



Eloff, J. N., Katerere, D. R., & McGaw, L. J. (2008). The biological activity and
chemistry of the southern African Combretaceae. Journal of
Ethnopharmacology, 119(3): 686-699.

Ennahar, S.; Sashihara, T.; Sonomoto, K.; Ishizaki, A. (2000). Class Iia bacteriocins:
ethanolic extracts of plants used in flok medicine. International Journal.of
Research in Ayurveda Pharmcy. 1(2): 529-535.

Escanddn, R. A., Del Campo, M., Lopez-Solis, R., Obreque-Slier, E., & Toledo, H.
(2016). Antibacterial effect of kaempferol and (—)-epicatechin on Helicobacter
pylori. European Food Research and Technology.242(9): 1495-1502.

Evendi, A. (2017). Uji fitokimia dan anti bakteri ekstrak Daun salam (Syzygium
polyanthum) terhadap bakteri Salmonella typhi DAN Escherichia coli secara in
vitro. Mahakam Medical Laboratory Technology Journal. 2(1): 1-9.

Fahmi, H., Hashim, Z., Tet, W., Syukriah, N., Rahman, A., Nabihah, A., Majid, A.
(2017). Comparative study of herbal plants on the phenolic and fl avonoid
content , antioxidant activities and toxicity on cells and zebra fi sh embryo.
Journal of traditional and complementary medicine. 7(4): 452-465.

Fathoni, A., Saepudin, E., Cahyana, A. H., Rahayu, D. U. C., & Haib, J. (2017,
July). Identification of nonvolatile compounds in clove (Syzygium
aromaticum) from Manado. In AIP Conference Proceedings (Vol. 1862, No. 1,
p. 030079). AIP Publishing.

Fernandez-No, 1.C., Bohme, K., Diaz-Bao, M., Cepeda, A., Barros-Velazquez, J. and
Calo-Mata, P. (2013). Characterisation and profiling of Bacillus subtilis,
Bacillus  cereus and Bacillus licheniformis by MALDI-TOF mass
fingerprinting. Food Microbiology. 33(2): 235-242.

Fiehn, O. (2001). Combining genomics, metabolome analysis, and biochemical
modelling to understand metabolic networks. International Journal of
Genomics. 2(3): 155-168.

Friedman, M., Henika, P. R., Levin, C. E., Mandrell, R. E., & Kozukue, N. (2006).
Antimicrobial activities of tea catechins and theaflavins and tea extracts
against Bacillus cereus. Journal of Food Protection. 69(2):354-361.

Friedman, M., Buick, R., & Elliott, C. T. (2004). Antibacterial activities of naturally
occurring compounds against antibiotic-resistant Bacillus cereus vegetative

cells and spores, Escherichia coli, and Staphylococcus aureus. Journal of Food
Protection. 67(8): 1774-1778.

Friedman, M. (2014). Chemistry and multibeneficial bioactivities of carvacrol (4-
isopropyl-2-methylphenol), a component of essential oils produced by

aromatic plants and spices. Journal of Agricultural and Food Chemistry.
62(31): 7652-7670.

158



Fritze, D., Berkeley, R., Heyndrickx, M., Logan, N., & De Vos, P. (2002). Bacillus
identification-traditional approaches. Applications and Systematics of Bacillus
and Relatives. Blackwell Science Ltd, Oxford.100-122.

From, C., Hormazabal, V., & Granum, P. E. (2007). Food poisoning associated with
pumilacidin-producing Bacillus pumilus in rice. International Journal of Food
Microbiology. 115(3): 319-324.

From, C., Pukall, R., Schumann, P., Hormazabal, V., & Granum, P. E. (2005).
Toxin-producing ability among Bacillus spp. outside the Bacillus cereus group.
Applied and Environmental Microbiology. 71(3): 1178-1183.

Fu, Y., Zu, Y., Chen, L., Shi, X., Wang, Z., Sun, S., & Efferth, T. (2007).
Antimicrobial activity of clove and rosemary essential oils alone and in
combination. Phytotherapy Research.21(10): 989-994.

Gaur, A. H., Patrick, C. C., McCullers, J. A., Flynn, P. M., Pearson, T. A., Razzouk,
B. 1., & Shenep, J. L. (2001). Bacillus cereus bacteremia and meningitis in

immunocompromised children. Clinical Infectious Diseases. 32(10): 1456-
1462.

Geornaras, I.; Skandamis, P. N.; Belk, K. E.; Scanga, J. A.; Kendall, P. A.; Smith, G.
C.; Sofos, J. N. (2006). Postprocess control of Listeria monocytogenes on
commercial frankfurters formulated with and without antimicrobials and stored
at 10 degrees C. Journal of Milk and Food Technology.69 (1): 53-61.

Ghasemi, P. A., Jahanbazi, P., Enteshari, S., Malekpoor, F., & Hamedi, B. (2010).
Antimicrobial activity of some Iranian medicinal plants. Archives of Biological
Sciences. 62(3): 633-641.

Ghosh, A., Das, B. K., Chatterjee, S. K., & Chandra, G. (2008). Antibacterial
potentiality and phytochemical analysis of mature leaves of Polyalthia
longifolia (Magnoliales: Annonaceae). The South Pacific Journal of Natural
and Applied Sciences, 26(1): 68-72.

Ghudhaib, K. K., Hanna, E. R., & Jawad, A. H. (2010). Effect of ellagic acid on
some types of pathogenic bacteria. Journal of Al-Nahrain University, 13(2):
79-85.

Gill, N. S., Arora, R., & an Kumar, S. R. (2011). Evaluation of antioxidant, anti-
inflammatory and analgesic potential of the Luffa acutangula Roxb. Var.
ainara. Research Journal of Phytochemistry. 5(4): 201-208.

Ginovyan, M. M. (2017). Effect of heat treatment on antimicrobial activity of crude
extracts of some Armenian herbs. Chemistry and Biology.51(2):113-117.

159



Gogoi, J., Nakhuru, K. S., Policegoudra, R. S., Chattopadhyay, P., Rai, A. K., &
Veer, V. (2016). Isolation and characterization of bioactive components from

Mirabilis jalapa L. radix. Journal of traditional and complementary medicine.
6(1): 41-47.

Gopal, N., Hill, C., Ross, P. R., Beresford, T. P., Fenelon, M. A., & Cotter, P. D.
(2015). The prevalence and control of Bacillus and related spore-forming
bacteria in the dairy industry. Frontiers in microbiology. 6: 1418.

Gordon, Y. J., Romanowski, E. G., & McDermott, A. M. (2005). A review of
antimicrobial peptides and their therapeutic potential as anti-infective drugs.
Current eye research. 30(7): 505-515.

Goth, M. 1., Hubina, E., Raptis, S., Nagy, G. M., & Toth, B. E. (2003). Physiological
and pathological angiogenesis in the endocrine system. Microscopy research
and technique. 60(1): 98-106.

Grisham, M. B., Jourd’Heuil, D., & Wink, D. A. (1999). 1. Physiological chemistry
of nitric oxide and its metabolites: implications in inflammation. American
Journal of Physiology-Gastrointestinal and Liver Physiology, 276(2): 315-321.

Guder, A.; Wiedeman, I; Sahl, H. G. (2000). Post translationally modified
bacteriocins the lantibiotics. Bioploymers 55: 62-73.

Gupta, R.N., Kartik, V., Manoj, P., Singh, P.S., Alka, G., (2010). Antibacterial
activities of ethanolic extracts of plants used in flok medicine. International
Journal of Research in Ayurveda and Pharmacy . 1(2): 529-535.

Gutiérrez-larrainzar, M., Rua, J., Caro, I., Castro, C. De, Arriaga, D. De, & Garcia-
armesto, M. R. (2012). Evaluation of antimicrobial and antioxidant activities of
natural phenolic compounds against foodborne pathogens and spoilage bacteria.
Food Control. 26(2): 555-563.

Hada, M., Hino, K., & Takeuchi, Y. (2001). Development of UV defense
mechanisms during growth of spinach seedlings. Plant and Cell
Physiology.42 (7): 784-787.

Hall, R. D. (2006). Plant metabolomics: from holistic hope, to hype, to hot topic.
New Phytologist. 169(3): 453-468.

Hamad, A., Mahardika, M. G. P., Istifah, 1., & Hartanti, D. (2016). Antimicrobial
and volatile compounds study of four spices commonly used in Indonesian
culinary. Journal of Food and Pharmaceutical Sciences. 4(1): 1-5.

Hamley, I. W. (2015). Lipopeptides: from self-assembly to bioactivity. Chemical
Communications. 51(41): 8574-8583.

Har, L. W., & Ismail, 1. S. (2012). Antioxidant activity , total phenolics and total
flavonoids of Syzygium polyanthum ( Wight ) Walp leaves. 2(2): 219-228.

160



Harismah, K. (2017). Pemanfaatan daun salam (Eugenia polyantha) Sebagai obat
herbal dan rempah penyedap makanan. Warta LPM. 19(2): 110-118.

Hayley, A., & Palombo, E. A. (2009). Activity of Essential Oils Against Bacillus
subtilis Spores. Journal Microbiology and Biotechnology. 19(12): 1590-1595.

Hendra, R., Ahmad, S., Sukari, A., Shukor, M. Y., & Oskoueian, E. (2011).
Flavonoid analyses and antimicrobial activity of various parts of Phaleria
macrocarpa (Scheff.) Boerl fruit. International Journal of Molecular Sciences.

12(6): 3422-3431.

Henriques, A. O., & Moran, Jr, C. P. (2007). Structure, assembly, and function of the
spore surface layers. Annual Review of Microbiology. 61: 555-588.

Heyman, H. & Meyer, J. (2012). NMR-based metabolomics as a quality control tool
for herbal products. South African Journal of Botany. 82. 21-32.

Heyndrickx, M. (2011). The importance of endospore-forming bacteria originating
from soil for contamination of industrial food processing. Applied and
Environmental Soil Science. 2011.

Hichri, F., Jannet, H. B., Cheriaa, J., Jegham, S., & Mighri, Z. (2003). Antibacterial
activities of a few prepared derivatives of oleanolic acid and of other natural
triterpenic compounds. Comptes Rendus Chimie. 6(4): 473-483.

Hidayati, N., Reza, M., Juhaeti, T., & Mansyur, M. (2017). Serapan karbondioksida
(COy) jenis-jenis pohon di taman buah" Mekar Sari" Bogor, kaitannya dengan
potensi mitigasi gas rumah kaca. Jurnal Biologi Indonesia. 7(1):133-145.

Higgins, D., & Dworkin, J. (2011). Recent progress in Bacillus subtilis
sporulation. FEMS Microbiology Reviews. 36(1): 131-148.

Hilgren, J., Swanson, K. M. J., Diez-Gonzalez, F., & Cords, B. (2007). Inactivation
of Bacillus anthracis spores by liquid biocides in the presence of food residue.
Applied and environmental microbiology. 73(20): 6370-6377.

Hill, R. A., Makin, H. L. J., Kirk, D. N., & Morphy, G. M. (1991). Dictionary of
Steroids Chemical data, Structures and Bibliographics. Chapman & Hall Ltd.,
London.

Horai, H., Arita, M., Kanaya, S., Nihei, Y., Ikeda, T., Suwa, K., & Oda, Y. (2010).
MassBank: a public repository for sharing mass spectral data for life sciences.
Journal of Mass Spectrometry. 45(7): 703-714.

Horiuchi, K., Shiota, S., Hatano, T., Yoshida, T., Kuroda, T., & Tsuchiya, T. (2007).
Antimicrobial activity of oleanolic acid from Salvia officinalis and related

compounds on vancomycin-resistant enterococci (VRE). Biological and
Pharmaceutical Bulletin. 30(6): 1147-1149.

161



Hou, X., Yu, X, Du, B., Liu, K., Yao, L., Zhang, S., & Ding, Y. (2016). A single
amino acid mutation in SpoOA results in sporulation deficiency of
Paenibacillus polymyxa SC2. Research in microbiology. 167(6): 472-479.

Indira, G. (2014). In vitro antifungal susceptibility testing of five antifungal agents
against Dermatophytic species by CLSI (M38-A) microdilution method.
Clinical Microbiology. 3: 3.

Inouye, S., Takizawa, T., & Yamaguchi, H. (2001). Antibacterial activity of essential
oils and their major constituents against respiratory tract pathogens by gaseous
contact. Journal of Antimicrobial Chemotherapy. 47(5): 565-573.

Ismail, A., Mohamed, M., Sulaiman, S. A., & Wan Ahmad, W. A. N. (2013).
Autonomic nervous system mediates the hypotensive effects of aqueous and
residual methanolic extracts of Syzygium polyanthum (Wight) Walp. var.

polyanthum leaves in anaesthetized rats. Evidence-Based Complementary and
Alternative Medicine. 2013: 1-16.

Jangala, J. (2011). The potential activity of hydroxychavicol against pathogenic
bacteria. Journal of Bacteriology and Parasitology. 2(6): 2-5.

Jiang, X., Overdeep, K. R., Wainwright, E. R., Weihs, T. P., & Mao, H. Q. (2018).
Effect of Humidity on Sporicidal Activity of lodine Vapor on Bacillus
thuringiensis. Current microbiology. 75(2): 237-246.

Jaswir, L., Tope, A. H. T., Raus, R. A., Monsur, H. A., & Ramli, N. (2014). Study on
anti-bacterial potentials of some Malaysian brown seaweeds. Food
Hydrocolloids. 42: 275-279.

Jayaprakasha, G. K., Rao, L. J. M., & Sakariah, K. K. (2005). Chemistry and
biological activities of C. longa. Trends in Food Science and Technology.
16(12): 533-548.

Jobim, M. L., Santos, R. C. V., dos Santos Alves, C. F., Oliveira, R. M.,
Mostardeiro, C. P., Sagrillo, M. R., & da Cruz, I. B. M. (2014). Antimicrobial
activity of Amazon Astrocaryum aculeatum extracts and its association to
oxidative metabolism. Microbiological Research. 169(4): 314-323.

Jumaat, S. R., Tajuddin, S. N., Sudmoon, R., Chaveerach, A., Abdullah, U. H., &
Mohamed, R. (2017). Chemical Constituents and Toxicity Screening of Three
Aromatic Plant Species from Peninsular Malaysia. BioResources. 12(3): 5878-
5895.

Kadri, A., Chobba, I. Ben, Zarai, Z., Békir, A., Gharsallah, N., & Gdoura, R. (2011).
Chemical constituents and antioxidant activity of the essential oil from aerial
parts of Artemisia herba-alba grown in Tunisian semi-arid region. African
Journal of Biotechnology.10(15): 2923-2929.

162



Kalpoe, J. S., Hogenbirk, K., van Maarseveen, N. M., Gesink-Van der Veer, B. J.,
Kraakman, M. E. M., Maarleveld, J. J., & Bernards, A. T. (2008).
Dissemination of Bacillus cereus in a paediatric intensive care unit traced to
insufficient disinfection of reusable ventilator air-flow sensors. Journal of
Hospital Infection. 68(4): 341-347.

Kamaludin, N. F. (2015). Evaluation of antimicrobial activities of organotin (IV)
alkylphenyl dithiocarbamate compounds. Asian Journal of Applied Sciences.
8(2): 165-172.

Kang, M. S., Oh, J. S., Kang, 1. C., Hong, S. J., & Choi, C. H. (2008). Inhibitory
effect of methyl gallate and gallic acid on oral bacteria. The Journal of
Microbiology. 46(6): 744-750.

Kapilan, R. (2015). Determination of antibacterial of activity of some important
spices. International Journal of Research Granthaalayah.3.(10):October.2015.

Karan, S. K., Mishra, S. K., Pal, D., & Mondal, A. (2012). Isolation of B -sitosterol
and evaluation of antidiabetic activity of Aristolochia indica in alloxan-
induced diabetic mice with a reference to in-vifro antioxidant activity.
Medicinal Plant Research.6(7): 1219-1223.

Kassim, J., & Karim, S. A. (2011). Premilinary studies on phytochemical screening
of ulam and fruit from Malaysia. Journal of Chemistry. 8(1): 285-288.

Kato, E., Nakagomi, R., Gunawan-puteri, M. D. P. T., & Kawabata, J. (2013).
Identification of hydroxychavicol and its dimers, the lipase inhibitors
contained in the Indonesian spice Eugenia polyantha. Food Chemistry. 136(3-
4): 1239-1242.

Kechichian, V., Ditch, C., Veiga-santos, P., & Tadini, C. C. (2010). Natural
antimicrobial ingredients incorporated in biodegradable films based on cassava
starch. LWT-Food Science and Technology. 43(7): 1088-1094.

Khadre, M. A., & Yousef, A. E. (2001). Sporicidal action of ozone and hydrogen
peroxide: a comparative study. International Journal of Food Microbiology.
71(2-3): 131-138.

Khalil, H. P. S. A., Bhat, A. H., & Yusra, A. F. I. (2012). Green composites from
sustainable cellulose nanofibrils: A review. Carbohydrate Polymers. 87(2):
963-979.

Khanam S and R Sultana (2012) Isolation of B-sitoterol and stigmasterol as active

immunomodulatory constituent from the fruits of Solanum xanthocarpum
(Solanaceae). IJPSR 3(4): 1057-1060.

163



Kida, N., Mochizuki, Y., & Taguchi, F. (2004). An effective iodide formulation for
killing Bacillus and Geobacillus spores over a wide temperature range. Journal
of Applied Microbiology.98(2):402-409.

Kim HC, Chung HY, Lee SY, Kim YJ, Baek NI, Kim SH, Choi GW, Kim DK,
Kwon BM, Park MH, Chung IS (2005) Production of B-sitoterol by cell
suspension culture of Chrysanthemum coronarium L. Journal of the Korean
Society for Applied Biological Chemistry. 48(4): 425-430.

Kim, B., Bang, J., Kim, H., Kim, Y., Kim, B., Beuchat, L. R., & Ryu, J. (2014).
Bacillus cereus and Bacillus thuringiensis spores in Korean rice : Prevalence

and toxin production as affected by production area and degree of milling.
Food Microbiology. 42: 89-94.

Kim, S. A., Lee, M. K., Park, T. H., & Rhee, M. S. (2013). Short communication A
combined intervention using fermented ethanol and supercritical carbon

dioxide to control Bacillus cereus and Bacillus subtilis in rice. Food Control.
32(1): 93-98.

Kopka, J. (2006) Gas chromatography mass spectrometry. In: Saito K, Dixon RA,
Willmitzer L (eds) Biotechnology in agriculture and forestry 57 plant
metabolomics. Springer, Leipzig. 3-20.

Kotiranta, A., Lounatmaa, K., & Haapasalo, M. (2000). Epidemiology and
pathogenesis of Bacillus cereus infections. Microbes and Infection. 2(2): 189-
198.

Kubo, 1., Fujita, K. 1., Nihei, K. I., & Nihei, A. (2004). Antibacterial activity of akyl
gallates against Bacillus subtilis. Journal of Agricultural and Food Chemistry.
52(5): 1072-1076.

Kusuma, I. W., Kuspradini, H., Arung, E. T., Aryani, F., Min, Y., Kim, J., & Kim, Y.
(2011). Biological activity and phytochemical analysis of three Indonesian
medicinal plants, Murraya koenigii , Syzygium polyanthum and Zingiber
purpurea. Journal of Acupuncture and Meridian Studies. 4(1): 75-79.

Lau, K. Y., Zainin, N. S., Abas, F., & Rukayadi, F. (2014). Antibacterial and
sporicidal activity of Eugenia polyantha Wight against Bacillus cereus and

Bacillus subtilis. International Journal of Current Microbiology and Applied
Sciences. 3(12): 499-510.

Lau, K. Y., & Rukayadi, Y. (2015). Screening of tropical medicinal plants for
sporicidal activity. International Food Research Journal. 22(1): 415-419.

Lawal, U., Leong, S. W., Shaari, K., Ismail, I. S., Khatib, A., & Abas, F. (2017). a
glucosidase inhibitory and antioxidant activities of different [pomoea aquatica
cultivars and LC-MS/MS profiling of the active cultivar. Journal of Food
Biochemistry, 41(2), 12303-12311.

164



Lawrence, H. A., & Palombo, E. A. (2009). Activity of essential oils against Bacillus
subtilis spores. Journal of Microbiology and Biotechnology. 19(12): 1590-
1595.

Leeja, L., & Thoppil, J. E. (2007). Antimicrobial activity of methanol extract of
Origanum majorana L. (Sweet marjoram). Journal of Environmental
Biology. 28(1): 145.

Leggett, H. C., Cornwallis, C. K., & West, S. A. (2012). Mechanisms of
pathogenesis, infective dose and virulence in human parasites. PLOS
Pathogenes. 8(2): 10-12.

Lelono, R. A. A. (2012). Potential antioxidative and antifungal activities from
Eugenia polyantha Wight. Widyariset Journal. 15(2): 437-446.

Lelono, R. A., Tachibana, S., & Itoh, K. (2009). In vitro antioxidative activities and
polyphenol content of Eugenia polyantha Wight grown in Indonesia. Pakistan
Journal of Biological Sciences: PJBS. 12(24): 1564-1570.

Lelono, R. A., & Tachibana, S. (2013). Bioassay-guided isolation and identification
of antioxidative compounds from the bark of Eugenia polyantha. Pakistan
Journal of Biological Sciences: PJBS. 16(16): 812-818.

Li, Y. Q., Kong, D. X., Huang, R. S., Liang, H. L., Xu, C. G., & Wu, H. (2013).
Variations in essential oil yields and compositions of Cinnamomum cassia
leaves at different developmental stages. Industrial Crops and Croducts (47):
92-101.

Lin, T. H., & Pan, T. M. (2017). Characterization of an antimicrobial substance
produced by Lactobacillus plantarum NTU 102. Journal of Microbiology,
Immunology and Infection.

Lin, Y. S, Tsai, Y. J., Tsay, J. S., & Lin, J. K. (2003). Factors affecting the levels of
tea polyphenols and caffeine in tea leaves. Journal of Agricultural and Food
Chemistry. 51(7): 1864-1873.

Link, L., Sawyer, J., Venkateswaran, K., & Nicholson, W. (2004). Extreme spore
UV resistance of Bacillus pumilus isolates obtained from an ultraclean
spacecraft assembly facility. Microbial ecology. 47(2). 159-163.

Liu, M., Wu, X,, Li, J., Liu, L., Zhang, R., & Shao, D. (2016). The speci fi ¢ anti-bio
fi Im effect of gallic acid on Staphylococcus aureus by regulating the
expression of the ica operon. Food Control.1-6: 613-618.

Logan, B. E., & Rabaey, K. (2012). Conversion of wastes into bioelectricity and
chemicals by using microbial electrochemical technologies. Science. 337(6095):
686-690.

165



Looser, R., Krotzky, A. J., & Trethewey, R. N. (2005). Metabolite Profiling with
GC-MS and LC-MS. In Metabolome Analyses: Strategies for Systems Biology.
103-118. Springer US.

Lucienne V R, Hanitriniaina R, Njaka N A ef al. (2015). Laboratory performance
evaluation in terms of water analysis through an external quality control.
Science Journal of Analytical Chemistry. 3(2): 22-29.

Lv, F., Liang, H., Yuan, Q., & Li, C. (2011). In vitro antimicrobial effects and
mechanism of action of selected plant essential oil combinations against four
food-related microorganisms. Food Research International.44(9): 3057-3064.

Mahboubi, A., Asgarpanah, J., Sadaghiyani, P. N., & Faizi, M. (2015). Total
phenolic and flavonoid content and antibacterial activity of Punica granatum
L. var. pleniflora flowers (Golnar) against bacterial strains causing foodborne
diseases. BMC Complementary and Alternative Medicine. 15(1): 366-373.

Mahbub, K. R., Hoq, M., & Ahmed, M. M. (2011). In vitro antibacterial activity of
Crescentia cujete and Moringa oleifera. Bangladesh Research Publications
Journal.5(4): 337-343.

Mahmudah, F., Hidayati, N., Shimizu, K., Mathematics, F., Sciences, N., & Sciences,
F. P. (2016). A Phenolic acid and its antioxidant activity from stem bark.
Molekul Journal.11(2): 180-1809.

Manaharan, T., Chakravarthi, S., Radhakrishnan, A. K., & Palanisamy, U. D. (2014).
In vivo toxicity evaluation of a standardized extract of Syzygium aqueum leaf.
Toxicology reports.1: 718-725.

Manosroi, J., Chankhampan, C., Kumguan, K., Manosroi, W., & Manosroi, A.
(2015). In vitro anti-aging activities of extracts from leaves of Ma Kiang
(Cleistocalyx nervosum var. paniala). Pharmaceutical Biology. 53(6): 862-869.

Marchese, A., Barbieri, R., Coppo, E., Orhan, I. E., Daglia, M., Nabavi, S. F., &
Ajami, M. (2017). Antimicrobial activity of eugenol and essential oils

containing eugenol: A mechanistic viewpoint. Critical Reviews in
Microbiology. 43(6):668-689.

Markovi¢, 1. S., Parmati, Z. A., & Abramovi¢, B. F. (2008). Chemical composition
of leaf extracts of Stevia rebaudiana Bertoni grown experimentally in
Vojvodina. Journal of the Serbian Chemical Society. 73(3): 283-297.

Maulidiani, H., Khatib, A., Shaari, K., Abas, F., Shitan, M., Kneer, R., Neto, V., &
Lajis, N. H. (2012). Discrimination of three pegaga (Centella) varieties and
determination of growth-lighting effects on metabolites content based on the

chemometry of 'H nuclear magnetic resonance spectroscopy. Journal of
Agricultural and Food Chemistry. 60(1): 410-417.

166



Maulidiani, Abas, F., Khatib, A., Shitan, M., Shaari, K., & Lajis, N. H. (2013).
Comparison of partial least squares and artificial neural network for the
prediction of antioxidant activity in extract of Pegaga (Centella) varieties from
"H Nuclear Magnetic Resonance spectroscopy. Food Research International,
54(1):852-860.

Maurya, D. K., Paul, T., & Devasagayam, A. (2010). Antioxidant and prooxidant
nature of hydroxycinnamic acid derivatives ferulic and caffeic acids. Food and
Chemical Toxicology. 48(12): 3369-3373.

McDonnell, G. & Russell, A.D. (1999). Antiseptics and disinfectants: activity, action
and resistance. Clinical Microbiology Reviews. 12(1): 147-79.

McKenney, P. T., Driks, A., & Eichenberger, P. (2013). The Bacillus subtilis
endospore: assembly and functions of the multilayered coat. Nature Reviews
Microbiology, 11(1): 33.

Mediani, A., Abas, F., Khatib, A., Tan, C. P., Ismail, I. S., Shaari, K., ... & Lajis, N.
H. (2015). Phytochemical and biological features of Phyllanthus niruri and
Phyllanthus urinaria harvested at different growth stages revealed by 'H
NMR-based metabolomics. Industrial Crops and Products.77: 602-613.

Mediani, A., Abas, F., Ping, T. C., Khatib, A., & Lajis, N. H. (2012). Influence of
growth stage and season on the antioxidant constituents of Cosmos caudatus.
Plant Foods for Human Mtrition. 67(4): 344-350.

Memon, A. H., Ismail, Z., Al-Suede, F. S. R., Aisha, A. F., Hamil, M. S. R., Saeed,
M. A. A.,, & Majid, A. M. S. A. (2015). Isolation, characterization, crystal
structure elucidation of two flavanones and simultanecous RP-HPLC
determination of five major compounds from Syzygium campanulatum Korth.

Molecules. 20(8):14212-14233.

Mena, P., Calani, L., Dall'Asta, C., Galaverna, G., Garcia-Viguera, C., Bruni, R., &
Del Rio, D. (2012). Rapid and comprehensive evaluation of (poly) phenolic
compounds in pomegranate (Punica granatum L.) juice by UHPLC-MSn.
Molecules.17(12): 14821-14840.

Menezes, I. A., Barreto, C., Antoniolli, A. R., Santos, M. R., & Sousa, D. P. D.
(2010). Hypotensive activity of terpenes found in essential oils. Zeitschrift fiir
Naturforschung C. 65(9-10): 562-566.

Meriga, B., & Muralikrishna, R. M. T. (2012). Insecticidal, antimicrobial and
antioxidant activities of bulb extracts of Allium sativum. Asian Pacific Journal
of Tropical Medicine. 5(5): 391-395.

Messager, S., Hammer, K. A., Carson, C. F., & Riley, T. V. (2006). Sporicidal
activity of tea tree oil. Australian Infection Control. 11(4): 112-122.

167



Mishra, S., Sachan, A., & Sachan, S. G. (2013). Production of natural value-added
compounds: an insight into the eugenol biotransformation pathway. Journal of
Industrial Microbiology and Biotechnology. 40(6): 545-550.

Mittal, M., Gupta, N., Parashar, P., Mehra, V., & Khatri, M. (2014). Phytochemical
evaluation and pharmacological activity of Syzygium aromaticum: a
comprehensive  review. [International  Journal of  Pharmacy — and
Pharmaceutical Sciences. 6(8): 67-72.

Mizaton, H. H., Sunggip, C., Mansor, M. A., & Adam, A. (2009, January). In vitro
antioxidant activities: Comparative analysis of the Octomeles sumatrana,
Eugenia polyantha and Intsia palembanica extracts. In FREE RADICAL
RESEARCH (Vol. 43. pp. 77-77).

Moghadamtousi, S. Z., Kadir, H. A., Hassandarvish, P., Tajik, H., Abubakar, S., &
Zandi, K. (2014). A Review on antibacterial, antiviral, and antifungal activity
of curcumin. BioMed Research International. 2014:186864—186875.

Mokbel, M. S., & Hashinaga, F. (2005). Evaluation of the antimicrobial activity of
extract from limitan (Citrus grandis Osbeck) fruit peel. Pakistan Journal of
Biological Sciences. 8(8): 1090-1095.

Molina, G., Pimentel, M. R., & Pastore, G. M. (2013). Pseudomonas: a promising
biocatalyst for the bioconversion of terpenes. Applied Microbiology and
Biotechnology. 97(5): 1851-1864.

Molle, V., Fujita, M., Jensen, S. T., Eichenberger, P., Gonzdlez- Pastor, J. E., Liu, J.
S., & Losick, R. (2003). The SpoOA regulon of Bacillus subtilis. Molecular
Microbiology.50 (5): 1683-1701.

Mostafa, A. A., Al-Askar, A. A., Almaary, K. S., Dawoud, T. M., Sholkamy, E. N,
& Bakri, M. M. (2017). Antimicrobial activity of some plant extracts against
bacterial strains causing food poisoning diseases. Saudi Journal of Biological
Sciences. 25(2):361-366.

Mucaji, P., & Nagy, M. (2011). Contribution to the TLC separation of ursolic and
oleanolic acid mixture. Acta Facultatis Pharmaceuticae Universitatis
Comenianae. 58(1):56-61.

Muniandy, K., Hassan, Z. & Isa, M.H.M. (2014). Antimicrobial activity of ethanolic
extract of Coleus aromaticus against common wound pathogens. Research
Journal of Pharmaceutical, Biological and Chemical Sciences. 5(3): 1286.

Muniandy, L., Mauris, E. N., Chandrasegaran, J., Khanam, Z., Ul, 1., & Bhat, H.
(2015). A Preliminary Study on Antimicrobial Activity of Leaf Methanolic
Extract from Eugenia polyantha. J. Trop. Resour. Sustain. Sci. 3: 242-246.

168



Muthu, A. K., Smith, A. A., Praneeth, S., Kumar, D. S., & Manavalan, R. (2010).
Studies on the antibacterial activity of Ruellia prostrata (Linn). Journal of
Chemical and Pharmaceutical Sciences. 3(1): 19-20.

Nascimento, G.G.F., Locatelli, J., Freitas, P.C. & Silva, G.L. (2000). Antibacterial
activity of plant extracts and phytochemicals on antibiotic-resistant bacteria.
Brazillian Journal of Microbiology. 31(4): 247-256.

Nazzaro, F., Fratianni, F., De Martino, L., Coppola, R., & De Feo, V. (2013). Effect
of essential oils on pathogenic bacteria. Pharmaceuticals. 6(12): 1451-1474.

Negi, P. S. (2012). International Journal of Food Microbiology Plant extracts for the
control of bacterial growth: Efficacy, stability and safety issues for food
application. International Journal of Food Microbiology. 156(1): 7-17.

Nes, I. F.; Holo, H. (2000). Class II antimicrobial peptides from lactic acid bacteria.
Biopolymers 55: 50-61.

Nicorescu, 1., Nguyen, B., Moreau-ferret, M., Agoulon, A., Chevalier, S., & Orange,
N. (2013). Pulsed light inactivation of Bacillus subtilis vegetative cells in
suspensions and spices. Food Control. 31(1): 151-157.

Nitiema, L.W., Savadogo, A., Simpore, J., Dianou, D. & Traore, A.S. (2012). In
vitro antimicrobial activity of some phenolic compounds (coumarin and
quercetin) against gastroenteritis bacterial strains. International Journal of
Microbiological Research. 3(3): 183-187.

Nuamsetti, T., Dechayuenyong, P., & Tantipaibulvut, S. (2012). Antibacterial
activity of pomegranate fruit peels and arils. Science Asia. 38(3): 319-322.

Odiba, J. O., Musa, A. M., Hassan, H. S., Yahay, S. M., & Okolo, E. 1. (2014).
Antimicrobial activity of isolated stigmast-5-en-3-B-ol (B-sitosterol) from
honeybee propolis from North-Western, Nigeria. International Journal of
Pharma Sciences and Research. 5(12): 908-918.

Olugu, S.V., Nyegue, M., Kamga, P.B., Bayoi, J.R. & Etoa, F.X. (2014). Activity of
conessine at various temperature and pH on inhibition of germination of

Bacillus cereus and Bacillus stearothermophilus spores. African Journal of
Microbiology Research. 8(4): 320-326.

Onoja, E., & Ndukwe, I. G. (2013). Isolation of oleanolic acid from chloroform
extract of Borreria stachydea [(DC) Hutch. and Dalziel]. Journal of Natural
Product and Plant Resources. 3(2): 57-60.

Ostensvik, O., From, C., Heidenreich, B., O'sullivan, K., & Granum, P. E. (2004).
Cytotoxic Bacillus spp. belonging to the B. cereus and B. subtilis groups in
Norwegian surface waters. Journal of Applied Microbiology. 96(5): 987-993.

169



Othman, A., Mukhtar, N.J., Ismail, N.S.and Sui, K.C. (2014). Phenolics, flavonoids
content and antioxidant activities of 4 Malaysian herbal plants. International
Food Research Journal. 21(2): 759-766.

Othman, M., Loh, H.S., Wiart, C., Khoo, T.J., Lim, K.H. & Ting, K.N. (2011).
Pandey, A., & Singh, P. (2011). Antibacterial activity of Syzygium aromaticum
(clove) with metal ion effect against food borne pathogens. Asian Journal of
Plant Science and Research. 1(2): 69-80.

Page, J. H., Sen, A., Dhavan, P., Shukla, K. K., Singh, S., & Tejovathi, G. (2012).
SSJBt Analysis of IR , NMR and Antimicrobial Activity of B-Sitosterol
Isolated from Momordica charantia. Science Secure Journal of
Biotechnology.1(1): 9-13.

Pandey, A., & Singh, P. (2011). Antibacterial activity of Syzygium aromaticum
(clove ) with metal ion effect against food borne pathogens. Asian Journal of
Plant Science and Research. 1(2): 69-80.

Parvathi, A., Krishna, K., Jose, J., Joseph, N., & Nair, S. (2009). Biochemical and
molecular characterization of Bacillus pumilus isolated from coastal

environment in Cochin, India. Brazilian Journal of Microbiology. 40(2): 269-
275.

Pateh U, Haruna AK, Garba M, Iliya I, Sule IM, Abubakar MS, Ambi AA (2009)
Isolation of stigmasterol, B-sitoterol and 2hydroxyhexadecanoic acid methyl
ester from the rhizomes of the Stlochiton lancifolius Pyer and Kotchy
(Araceae).Nigerian Journal of Pharmaceutical Sciences.8 (1): 19-25.

Pauli, G. F., Jaki, B. U., Lankin, D. C. (2005). Quantitative '"H NMR: development
and potential of a method for natural products analysis. Journal of Natural
Products. 68:133-149.

Pavic, S., Brett, M., Petric, N., Lastre, D., Smoljanovic, M. and Atkinson, M., (2005).
An outbreak of food poisoning in a kindergarten caused by milk powder
containing toxigenic Bacillus subtilis and Bacillus licheniformis. Archiv fiir
Lebensmittelhygiene. 56: 20-22.

Peck, M. W. (2009). Biology and genomic analysis of Clostridium
botulinum. Advances in Microbial Physiology. 55: 183-320.

Pereira, F. C., Saujet, L., Tomé, A. R., Serrano, M., Monot, M., Couture-Tosi, E., &
Henriques, A. O. (2013). The spore differentiation pathway in the enteric
pathogen Clostridium difficile. PLoS genetics. 9(10): e1003782.

Perumal, S., Mahmud, R., Piaru, S.P., Cai, L.W.and Ramanathan, S. (2012).
Potential antiradical activity and cytotoxicity assessment of Ziziphus

mauritiana and Syzygium polyanthum. International Journal of Pharmacology.
8(6): 535-541.

170



Pimentel, R.B.Q., Costa, C.A., Albuquerque, P.M. & Junior, S.D. (2013).
Antimicrobial activity and rutin identification in honey produced by the
stingless bee Melipona compressipes manaosensis and commercial honey.
BMC Complementary and Alternative Medicine. 13:151.

Prabhakaran, S., Gothandam, K. M., & Sivashanmugam, K. (2011). Phytochemical
and antimicrobial properties of Syzygium cumini an ethanomedicinal plant of
Javadhu hills. Research in Pharmacy. 1(1): 22-32.

Putra, I. A., & Masri, M. (2015). Artikel penelitian uji efek antibakteri ekstrak etanol
kulit batang salam (Syzigium polyanthum Walp) terhadap Staphylococcus
aureus dan Escherichia coli secara In vitro. Andalas Journal of Health.

4(2):497-501.

Rahim, E. N. A. A., Ismail, A., Omar, M. N., Rahmat, U. N., & Ahmad, W. A. N. W.
(2018). GC-MS analysis of phytochemical compounds in Syzygium

polyanthum  leaves  extracted using  ultrasound-assisted  method.
Pharmacognosy Journal. 10(1):110-119.

Rahimifard, N., Fatholahzadeh, B., Noory, Z., Saadati, S. H., Zavar, M., Pirouz,
B., ... & Saberi, S. (2007). Bacillus cereus contamination in infant formula: a
study in food and drug control laboratory. Tehran University Medical Journal
TUMS Publications. 65(8): 64-68.

Rahmana, S. M. M., Muktaa, Z. A., & Hossainb, M. A. (2009). Isolation and
characterization of [-sitosterol-D-glycoside from petroleum extract of the
leaves of Ocimum sanctum L. Asian Journal of Food and Agro-Industry. 2(1):
39-43.

Rahman, M. M., Sultana, T., Ali, M. Y., Rahman, M. M., Al-reza, S. M., & Rahman,
A. (2017). Chemical composition and antibacterial activity of the essential oil
and various extracts from Cassia sophera L . against Bacillus sp . from soil.
Arabian Journal of Chemistry. 10: 2132-2137.

Ramli, S., Radu, S., Shaari, K., & Rukayadi, Y. (2017). Antibacterial Activity of
Ethanolic Extract of Syzygium polyanthum L.(Salam) Leaves against
Foodborne Pathogens and Application as Food Sanitizer. BioMed research
international, 2017.

Ranocha, P., Chabannes, M., Chamayou, S., Danoun, S., Jauneau, A., Boudet, A.
M., & Gofftner, D. (2002). Laccase down-regulation causes alterations in
phenolic metabolism and cell wall structure in poplar. Plant Physiology.
129(1): 145-155.

Rasool, S., Ali, S., & Mughal, T. A. (2014). Antimicrobial and synergistic studies of
Ranunculus muricatus L. against some indigenous bacteria. Pakistan Journal
of Botany. 46(1): 345-352.

171



Rasooli, 1., Rezaei, M. B., & Allameh, A. (2006). Ultrastructural studies on
antimicrobial efficacy of thyme essential oils on Listeria monocytogenes.
International Journal of Infectious Diseases. 10(3): 236-241.

Rates, S. M. K. (2001). Plants as source of drugs. Toxicon. 39(5): 603-613.

Rattanata, N., Klaynongsruang, S., Leelayuwat, C., Limpaiboon, T., Lulitanond, A.,
Boonsiri, P., & Daduang, J. (2016). Gallic acid conjugated with gold
nanoparticles: antibacterial activity and mechanism of action on foodborne
pathogens. International Journal of Nanomedicine. 11: 3347-3356.

Rauha, J. P., Remes, S., Heinonen, M., Hopia, A., Kédhkonen, M., Kujala, T., &
Vuorela, P. (2000). Antimicrobial effects of Finnish plant extracts containing

flavonoids and other phenolic compounds. [International Journal of Food
Microbiology. 56(1): 3-12.

Raybaudi-Massilia, R. M., Mosqueda-Melgar, J., & Martin-Belloso, O. (2009).
Antimicrobial activity of malic acid against Listeria monocytogenes,

Salmonella Enteritidis and Escherichia coli O157: H7 in apple, pear and
melon juices. Food Control, 20(2): 105-112.

Rhayour, K., Bouchikhi, T., Tantaoui-Elaraki, A., Sendide, K., & Remmal, A.
(2003). The mechanism of bactericidal action of oregano and clove essential
oils and of their phenolic major components on Escherichia coli and Bacillus
subtilis. Journal of Essential Oil Research. 15(5): 356-362.

Rios, J. L., & Recio, M. C. (2005). Medicinal plants and antimicrobial
activity. Journal of Ethnopharmacology. 100(1): 80-84.

Rosén, J., Gottfries, J., Muresan, S., Backlund, A., & Oprea, T. 1. (2009). Novel
chemical space exploration via natural products. Journal of medicinal
chemistry. 52(7): 1953-1962.

Roushdy, M. M., Abdel-Shakour, E. H., & Abdel-Ghany, T. M. (2011). Sporicidal
effect of ozone on fungal and bacterial spores in water disinfection. Journal of
American Science. 7(1): 942-948.

Rowan, N. J., Caldow, G., Gemmell, C. G., & Hunter, 1. S. (2003). Production of
diarrheal enterotoxins and other potential virulence factors by veterinary
isolates of  Bacillus species associated with nongastrointestinal
infections. Applied and Environmental Microbiology. 69(4): 2372-2376.

Rukayadi, Y., & Hwang, J. K. (2007). In vitro antimycotic activity of xanthorrhizol

isolated from Curcuma xanthorrhiza Roxb. Against opportunistic filamentous
fungi. Phytotherapy Research. 21(5): 434-438.

172



Rukayadi, Y., Lau, K. Y., Zainin, N. S., Zakaria, M., & Abas, F. (2013). Screening
antimicrobial activity of tropical edible medicinal plant extracts against five

standard microorganisms for natural food preservative. International Food
Research Journal: 20(5): 2905-2910.

Rukayadi, Y., Lee, K., Han, S., Kim, S., & Hwang, J.-K. (2009a). Antibacterial and
Sporicidal Activity of Macelignan Isolated from Nutmeg (Houtt.) against
Bacillus cereus. Food Science and Biotechnology. 18(5): 1301-1304.

Rukayadi, Y., Lee, K., Han, S., Yong, D., & Hwang, J. (2009b). In vitro activities of
panduratin A against clinical Staphylococcus Strains. Antimicrobial Agents
and Chemotherapy. 53(10): 4529-4532.

Rukayadi, Y., Shim, J., & Hwang, J. (2008). Screening of Thai medicinal plants for
anticandidal activity. Mycoses. 51(4): 308-312.

Sabir, A. (2005). Aktivitas antibakteri flavonoid propolis Trigona sp. terhadap
bakteri Streptococcus mutans (in vitro) ( In vitro antibacterial activity of
flavonoids 7rigona sp. propolis against Streptococcus mutans ). Dental
Journal. 135-141.

Saeed, M., Nadeem, M., Khan, M. R., Shabbir, M. A., Shehzad, A., & Amir, R. M.
(2013). Antimicrobial activity of Syzygium aromaticum extracts against food
spoilage bacteria. African journal of microbiology research.7(41): 4848-4856.

Saigal, K., Gautam, V., Singh, G., & Ray, P. (2016). Bacillus cereus causing
intratumoral brain abscess. Indian Journal of Pathology and Microbiology.
59(4): 554.

Saifudin, A., Tanaka, K., Kadota, S., & Tezuka, Y. (2012). Protein tyrosine
phosphatase 1B (PTP1B)-inhibiting constituents from the leaves of Syzygium
polyanthum. Planta Medica.78 (12): 1378-1381.

Sakagami, Y., KaiKkoh, S., Kajimura, K., & Yokoyaaa, H. (2000). Inhibitory effect
of clove extract on vero-toxin production by Enterohemorrhagic Escherichia
coli O 157: H7. Biocontrol Science. 5(1): 47-49.

Samelis, J.; Bedie, G. K.; Sofos, J. N.; Belk, K. E.; Scanga, J. A.; Smith, G. C.
(2005). Combinations of nisin with organic acids or salts to control Listeria

monocytogenes on sliced pork bologna stored at 4°C in vacuum packages.
LWT-Food Science and Technology. 38 (1): 21-28.

Samy, M. N., Sugimoto, S., Matsunami, K., Otsuka, H., & Kamel, M. S. (2014). One
new flavonoid xyloside and one new natural triterpene rhamnoside from the
leaves of Syzygium grande. Phytochemistry Letters. 10: 86-90.

173



Sanchez-Rabaneda, F., Juregui, O., Lamuela-Raventos, R. M., Viladomat, F.,
Bastida, J. & Codina, C. (2004). Qualitative analysis of phenolic compounds in
apple pomace using liquid chromatography coupled to mass spectrometry in
tandem mode. Rapid Communications in Mass Spectrometry. RCM. 18(5):
553-563.

Sandhu, A. K., & Gu, L. (2010). Antioxidant capacity, phenolic content, and
profiling of phenolic compounds in the seeds, skin, and pulp of Vitis
rotundifolia (muscadine grapes) as determined by HPLC-DAD-ESI-MS n.
Journal of agricultural and food chemistry. 58(8): 4681- 4692.

Sandra, A., Afsah-Hejri, L., Tunung, R., Tuan, Z., Tang, J. Y. H., Ghazali, F. M., &
Son, R. (2012). Bacillus cereus and Bacillus thuringiensis in ready-to-eat
cooked rice in Malaysia. International Food Research Journal. 19(3): 829-836.

Santos, F. J., & Galceran, M. T. (2003). Modern developments in gas
chromatography-mass spectrometry-based environmental analysis. Journal of
Chromatography A. 1000(1): 125-151.

Sapkota, R., Dasgupta, R., Rawat, D. S., & RAWAT, D. (2012). Antibacterial effects
of plants extracts on human microbial pathogens & microbial limit tests. /nt J
Res Pharm Chem. 2(4): 2231-2781.

Sarin R, Bansal N (2011) Phytosterol from invivo and invitro cultures of two
medicinal plants viz. Adhatoda vasica and Ageratum Conizoidus.International
Journal of Research Ayurveda and Pharmacy. 2(3): 927-930.

Saritha, K., Rajesh, A., Manjulatha, K., Setty, O. H., & Yenugu, S. (2015).
Mechanism of antibacterial action of the alcoholic extracts of Hemidesmus
indicus (L.) R. Br. ex Schult, Leucas aspera (Wild.), Plumbago zeylanica L.,
and Tridax procumbens (L.) R. Br. ex Schult. Frontiers in microbiology.6:577.

Sautron, C., & Cock, I. E. (2014). Antimicrobial activity and toxicity of Syzygium
australe and  Syzygium leuhmannii  fruit extracts. Pharmacognosy
Communications. 4(1): 53.

Savitha Rabeque, C., & Louis, J. (2015). Antibacterial activity of leaf methanolic
extract of S. caryvophyllatum (L.) Alston against human pathogenic
microorganisms. Journal of Parmacy and Biological of Sciences .10(1):83-85.

Sebaihia, M., Peck, M. W., Minton, N. P., Thomson, N. R., Holden, M. T., Mitchell,
W. J., & Paul, C. J. (2007). Genome sequence of a proteolytic (Group I)
Clostridium botulinum strain Hall A and comparative analysis of the clostridial
genomes. Genome research. 17(7): 1082-1092.

Segev, E., Smith, Y., & Ben-Yehuda, S. (2012). RNA dynamics in aging bacterial
spores. Cell. 148(1): 139-149.

174



Sembiring, E. R. (2003). Kinerja keuangan, kolitical visibility, ketergantungan pada
hutang, dan pengungkapan tanggung jawab sosial perusahaan. Makalah
disampaikan pada Simposium Nasional Akuntansi VI. Surabaya. 1: 248-259.

Sen, A., Dhavan, P., Shukla, K. K., Singh, S., & Tejovathi, G. (2012). Analysis of IR,
NMR and antimicrobial activity of B-sitosterol isolated from Momordica
charantia.Science Secure Journal of Biotechnology. 1(1): 9-13.

Seow, Y. X., Yeo, C. R., Chung, H. L., & Yuk, H. G. (2014). Plant essential oils as
active antimicrobial agents. Critical Reviews in Food Science and Nutrition.
54(5): 625-644.

Setlow, B., Loshon, C. A., Genest, P. C., Cowan, A. E., Setlow, C., & Setlow, P.
(2002). Mechanisms of killing spores of Bacillus subtilis by acid, alkali and
ethanol. Journal of applied microbiology. 92(2):362-375.

Setlow, P. (2006). Spores of Bacillus subtilis: their resistance to and killing by
radiation, heat and chemicals. Journal of applied microbiology, 101(3), 514-
525.

Setlow, P. (2007). 1 will survive: DNA protection in bacterial spores. Trends in
microbiology, 15(4): 172-180.

Setlow, P., & Johnson, E. A. (2013). Spores and their significance. In Food
microbiology (pp. 45-79). American Society of Microbiology.

Silva, M. P., Pereira, C. A., Junqueira, J. C., & Jorge, A. O. C. (2013). Methods of
destroying bacterial spores. Microbial pathogens and strategies for combating
them: science, technology and education. 1: 490-496.

Sharma, R., Kishore, N., Hussein, A., & Lall, N. (2013). Antibacterial and anti-
inflammatory effects of Syzygium jambos L.(Alston) and isolated compounds
on acne vulgaris. BMC Complementary and Alternative Medicine. 13(1): 292.

Sharma, S., Khan, I. A., Ali, I., Ali, F., Kumar, M., Kumar, A., & Suri, K. A. (2009).
Evaluation of the antimicrobial, antioxidant, and anti-inflammatory activities
of hydroxychavicol for its potential use as an oral care agent. Antimicrobial
Agents and Chemotherapy. 53(1): 216-222.

Sheikh, M. 1., Islam, S., Rahman, A., Rahman, M., Rahman, M., Rahman, M., ... &
Alam, F. (2010). Control of some human pathogenic bacteria by seed extracts

of cumin (Cuminum cyminum L.). Agriculturae Conspectus Scientificus (ACS).
75(1): 39-44.

Shui, G., Leong, L. P., & Wong, S. P. (2005). Rapid screening and characterisation

of antioxidants of Cosmos caudatus using liquid chromatography coupled with
mass spectrometry. Journal of Chromatography B. 827(1): 127-138.

175



Shimbe, R. Y., Tor-Anyiin, T. A., Khan, M. E., & Anyam, J. V. (2017). B-sitosterol
from Hymenocardia acida root extract and its antimicrobial activity. Journal
of Chemical Society of Nigeria. 41(1):76-81.

Shin, S. Y.; Bajpai, V. K.; Kim, H. R.; Kang, S. C. (2007). Antibacterial activity of
bioconverted eicosapentaenoic (EPA) and docosahexaenoic acid (DHA)
against foodborne pathogenic bacteria. International Journal of Food
Microbiology. 113:233-236.

Sofia, P. K., Prasad, R., Vijay, V. K., & Srivastava, A. K. (2007). Evaluation of
antibacterial activity of Indian spices against common foodborne pathogens.
International Journal of Food Science and technology. 42(8): 910-915.

Sokovi¢, M., & van Griensven, L. J. (2006). Antimicrobial activity of essential oils
and their components against the three major pathogens of the cultivated
button mushroom, Agaricus bisporus. European Journal of Plant Pathology.
116(3): 211-224.

Soobrattee, M. A., Neergheen, V. S., Luximon-Ramma, A., Aruoma, O. 1., &
Bahorun, T. (2005). Phenolics as potential antioxidant therapeutic agents:
mechanism and actions. Mutation Research/Fundamental and Molecular
Mechanisms of Mutagenesis. 579(1): 200-213.

Southwell, I. A., & Russell, M. F. (2002). Volatile oil comparison of cotyledon
leaves of chemotypes of Melaleuca alternifolia. Phytochemistry. 59(4), 391-
393.

Spektrofotometri, A., Dari, U. D. A. N. F., & Hasil, S. (2017). ( Syzygium
polyanthum ) Analysys of spektrofotometri UV- vis and FT-IR from isolation
of compounds chloroform extract of plant Salam bark ( Syzygium polyanthum
L.). UNESA Journal of Chemistry. 6(1): 4-7.

Sponchiado, G., Adam, M. L., Silva, C. D., Soley, B. S., de Mello-Sampayo, C.,
Cabrini, D. A., & Otuki, M. F. (2016). Quantitative genotoxicity assays for
analysis of medicinal plants: A systematic review. Journal of
ethnopharmacology. 178: 289-296.

Stahl, E. (2013). Thin-layer chromatography: a laboratory handbook. Springer
Science and Business Media.

States, U. (2015). Antimicrobial efficacy of plant phenolic compounds against
Salmonella and Escherichia coli. Food Bioscience. 11(1):8-16.

Stecchini, M. L., Torre, M. D., & Polese, P. (2013). Survival strategies of Bacillus
spores in food. Indian Journal of Experimental Biology. 51:905-9009.

Stenfors Arnesen, L. P., Fagerlund, A., & Granum, P. E. (2008). From soil to gut:
Bacillus cereus and its food poisoning toxins. FEMS Microbiology Reviews.
32(4): 579-606.

176



Stephenson, K., & Hoch, J. A. (2002). Evolution of signalling in the sporulation
phosphorelay. Molecular Microbiology. 46(2): 297-304.

Sticher, O. (2008). Natural product isolation. Natural product reports. 25(3): 517-
554.

Stockinger Lab. (2001). Glycerol stocks. Retrieved 27 May 2015 from
www.oardc .ohio-state/stockingerlab/

Stojkovi¢, D., Petrovié, J., Sokovi¢, M., Glamoclija, J., Kuki¢ - Markovié, J., &
Petrovi¢, S. (2013). In situ antioxidant and antimicrobial activities of naturally
occurring caffeic acid, p - coumaric acid and rutin, using food systems.
Journal of the Science of Food and Agriculture. 93(13): 3205-3208.

Sturm, S., & Seger, C. (2012). Liquid chromatography—nuclear magnetic resonance
coupling as alternative to liquid chromatography—mass spectrometry
hyphenations: Curious option or powerful and complementary routine tool.
Journal of Chromatography A. 1259: 50-61.

Subarnas, A., Diantini, A., Abdulah, R., Zuhrotun, A., Hadisaputri, Y. E.,
Puspitasari, I. M., & Koyama, H. (2015). Apoptosis induced in MCF-7 human
breast cancer cells by 2', 4'-dihydroxy-6-methoxy-3, 5-dimethylchalcone
isolated from Eugenia aquea Burm f. leaves. Oncology letters. 9(5): 2303-
2306.

Sultana, B., Anwar, F., & Ashraf, M. (2009). Effect of extraction solvent/technique
on the antioxidant activity of selected medicinal plant extracts Molecules.14(6):
2167-2180.

Sumono, A. (2008). The use of bay leaf (Eugenia polyantha Wight) in dentistry.
Dental Journal (Majalah Kedokteran Gigi). 41(3): 147-150.

Suominen, I., Andersson, M. A., Andersson, M. C., Hallaksela, A. M., Kdmpfer, P.,
Rainey, F. A., & Salkinoja-Salonen, M. (2001). Toxic Bacillus pumilus from
indoor air, recycled paper pulp, Norway spruce, food poisoning outbreaks and
clinical samples. Systematic and Applied Microbiology. 24(2): 267-276.

Svoboda, K., Brooker, J. D., & Zrustova, J. (2006). Antibacterial and antioxidant
properties of essential oils : Their potential applications in the food industries.

In  International ~ Symposium on Natural Preservatives in Food
Systems .709:35-43.

Syaefudin, S., Sulistiyani, A., & Purwakusumah, E.D (2013). Antioxidant activity
from formula of jati belanda (Guazuma ulmifolia Lamk.), jambu biji (Psidium
guajava Linn.), and Salam (Eugenia polyantha Wight.) leaves extracts. Paper
presented in International Seminar on Sciences "Perspectives on Innovative
Sciences", Bogor, Indonesia. November 2013.

177



Szakiel, A., Ruszkowski, D., Grudniak, A., Kurek, A., Wolska, K. I., Doligalska, M.,
& Janiszowska, W. (2008). Antibacterial and antiparasitic activity of oleanolic

acid and its glycosides isolated from marigold (Calendula officinalis). Planta
Medica. 74(14): 1709-1715.

Tajkarimi, M. M., Ibrahim, S. A., & Cliver, D. O. (2010). Antimicrobial herb and
spice compounds in food. Food Control. 21(9): 1199-1218.

Talukdar, R., Inoue, H., & Reddy, D. N. (2015). Efficacy of peroral endoscopic
myotomy (POEM) in the treatment of achalasia: a systematic review and meta-
analysis. Surgical Endoscopy. 29(11):3030-3046.

Tan, [.S.and Ramamurthi, K.S. (2013). Spore formation in Bacillus subtilis.
Environmental Microbiology Reports. 6(3): 212-225.

Taylor, J. M., Sutherland, A. D., Aidoo, K. E., & Logan, N. A. (2005). Heat- stable
toxin production by strains of Bacillus cereus, Bacillus firmus, Bacillus
megaterium, Bacillus simplex and Bacillus licheniformis. FEMS microbiology
letters. 242(2): 313-317.

Tena, D., Martinez-Torres, J. A., Pérez-Pomata, M. T., Sdez-Nieto, J. A., Rubio, V.,
& Bisquert, J. (2007). Cutaneous infection due to Bacillus pumilus: report of 3
cases. Clinical Infectious Diseases. 44(4): 40-42.

Tereschuk, M. L., Baigori, M. D., de Figueroa, L. 1., & Abdala, L. R. (2004).
Flavonoids from Argentine Tagetes (Asteraceae) with antimicrobial activity. In
Public Health Microbiology (317-330). Humana Press.

Tippayatum, P., & Chonhenchob, V. (2007). Antibacterial activities of thymol,

eugenol and nisin against some food spoilage bacteria. Journal of Natural
Sciences. 41: 319-23.

Tiwari, B. K., Valdramidis, V. P., O’Donnell, C. P., Muthukumarappan, K., Bourke,
P., &Cullen, P. J. (2009). Application of natural antimicrobials for food
preservation. Journal of Agricultural and Food Chemistry.57 (14): 5987-6000.

Todorov, S. D., Danova, S. T., Van Reenen, C. A., Meincken, M., Dinkova, G.,
Ivanova, I. V., & Dicks, L. M. (2006). Characterization of bacteriocin HV219,
produced by Lactococcus lactis subsp. lactis HV219 isolated from human
vaginal secretions. Journal of basic microbiology. 46(3): 226-238.

Tomblyn, M., Chiller, T., Einsele, H., Gress, R., Sepkowitz, K., Storek, J., &
Boeckh, M. J. (2009). Guidelines for preventing infectious complications
among hematopoietic cell transplant recipients: a global perspective. Bone
marrow transplantation.44(8): 453.

178



Tor-Anyiin, T. A., Igoli, J. O., & Anyam, J. N. (2017). Studies on Dacryodes edulis
III: Isolation and characterization of gallic acid from methanolic extract of

raw (Untreated) seeds of Dacryodes edulis and its Antimicrobial properties.
Journal of Chemical Society of Nigeria. 41(1):6-9.

Toroglu, S. (2007). In vitro antimicrobial activity and antagonistic effect of essential
oils from plant species. Journal of Environmental Biology.28(3): 551-559.

Tripoli, E., Giammanco, M., Tabacchi, G., Di Majo, D., Giammanco, S., & La
Guardia, M. (2005). The phenolic compounds of olive oil: structure, biological

activity and beneficial effects on human health. Nutrition research reviews.
18(1): 98-112.

Trombetta, D., Castelli, F., Sarpietro, M. G., Venuti, V., Cristani, M., Daniele, C., &
Bisignano, G. (2005). Mechanisms of antibacterial action of three
monoterpenes. Antimicrobial agents and chemotherapy. 49(6): 2474-2478.

Tsukiyama, R., Katsura, H., Tokuriki, N., & Kabayashi, M. (2002). Antibacterial
activity of licochalone A against spore-forming bacteria. Antimicrobial. Agents
Chemotherapy. 46(5): 1226-1230.

Ultee, A., Bennik, M. H. J., & Moezelaar, R. (2002). The phenolic hydroxyl group of
carvacrol is essential for action against the food-borne pathogen Bacillus
cereus. Applied and Environmental Microbiology. 68(4): 1561-1568.

Valero, M., & Salmeron, M. C. (2003). Antibacterial activity of 11 essential oils
against Bacillus cereus in tyndallized carrot broth. International journal of
food microbiology.85(1-2): 73-81.

Van Der Zwet, W. C., Parlevliet, G. A., Savelkoul, P. H., Stoof, J., Kaiser, A. M.,
Van Furth, A. M., & Vandenbroucke-Grauls, C. M. (2000). Outbreak of
Bacillus cereus infections in a neonatal intensive care unit traced to balloons
used in manual ventilation. Journal of Clinical Microbiology. 38(11): 4131-
4136.

Vary, P. S., Biedendieck, R., Fuerch, T., Meinhardt, F., Rohde, M., Deckwer, W. D.,
& Jahn, D. (2007). Bacillus megaterium-from simple soil bacterium to
industrial protein production host. Applied Microbiology and Biotechnology.
76(5): 957-967.

Verma, V., Singh, R., Tiwari, R. K., Srivastava, N., & Verma, A. (2012).
Antibacterial activity of extracts of Citrus, Allium & Punica against food borne
spoilage. Asian Journal of Plant Science and Research. 2(4): 503-5009.

Verpoorte, R., Choi, Y. H., Kim, H. K. (2007). NMR-based metabolomics at work in
phytochemistry. Phytochemistry Reviews 6: 3-14.

Vicki, M. (2004). Plant metabolomics. BioTeach Journal 2: 92-99.

179



Villas- Boas, S. G., Mas, S., Akesson, M., Smedsgaard, J., & Nielsen, J. (2005).
Mass spectrometry in metabolome analysis. Mass spectrometry reviews. 24(5),
613-646.

Vlamakis, H., Chai, Y., Beauregard, P., Losick, R., & Kolter, R. (2013). Sticking
together : building a biofilm. Nature Reviews Microbiology. 11(3): 157-168.

Wells-Bennik, M. H., Eijlander, R. T., Den Besten, H. M., Berendsen, E. M., Warda,
A. K., Krawczyk, A. O., & Abee, T. (2016). Bacterial spores in food: survival,

emergence, and outgrowth. Annual Review of Food Science and Technology.T:
457-482.

Widyawati, T., Yusoff, N. A., Asmawi, M. Z., & Ahmad, M. (2015).
Antihyperglycemic effect of methanol extract of Syzygium polyanthum (wight.)
leaf in streptozotocin-induced diabetic rats. Nutrients. 7(9): 7764-7780.

Wishart, D. S., Tzur, D., Knox, C., Eisner, R., Guo, A. C., Young, N. & Fung, C.
(2007). HMDB: the human metabolome database. Nucleic acids research,
35(suppl_1). 521-526.

Wolfender, J. L., Ndjoko, K., & Hostettmann, K. (2003). Liquid chromatography
with ultraviolet absorbance—mass spectrometric detection and with nuclear
magnetic resonance spectrometry: a powerful combination for the on-line

structural investigation of plant metabolites. Journal of Chromatography A,
1000(1-2):437-455.

World Health Organization (WHO). (1996). International stability testing: guidelines
for stability of pharmaceutical products containing well established drug
substances in conventional dosage forms. Switzerland: WHO.

Worsfold, D., Worsfold, P. M., & Griffith, C. J. (2004). An assessment of food
hygiene and safety at farmers' markets. International journal of environmental
health research. 14(2): 109-119.

Wu, H., Guo, J., Chen, S., Liu, X., Zhou, Y., Zhang, X., & Xu, X. (2013). Recent
developments in qualitative and quantitative analysis of phytochemical
constituents and their metabolites using liquid chromatography—mass
spectrometry. Journal of Pharmaceutical and Biomedical Analysis. 72: 267-
291.

Wu, V. C., Qiu, X., Benildo, G., Lin, C. S., & Pan, Y. (2009). Application of
cranberry concentrate (Vaccinium macrocarpon) to control Escherichia coli
O157: H7 in ground beef and its antimicrobial mechanism related to the
downregulated slp, hdeA and cfa. Food microbiology. 26(1): 32-38.

Yasin, B., Wang, W., Pang, M., Cheshenko, N., Hong, T., Waring, A. J., & Lehrer,

R. 1. (2004). 6 defensins protect cells from infection by herpes simplex virus
by inhibiting viral adhesion and entry. Journal of virology. 78(10): 5147-5156.

180



Yenugu, S., Hamil, K. G., French, F. S., & Hall, S. H. (2006). Antimicrobial actions
of human and macaque sperm associated antigen (SPAG) 11 isoforms:

influence of the N-terminal peptide. Molecular and cellular biochemistry.
284(1-2): 25-37.

Yildirim, A. B., Karakas, F. P., & Turker, A. U. (2013). In vitro antibacterial and
antitumor activities of some medicinal plant extracts , growing in Turkey.
Asian Pacific Journal of Tropical Medicine. 6(8): 616-624.

Young, S. B., & Setlow, P. (2003). Mechanisms of killing of Bacillus subtilis spores
by hypochlorite and chlorine dioxide. Journal of Applied Microbiology. 95(1):
54-67.

Yu, A.C.S., Yim, A. K. Y., Mat, W. K., Tong, A. H. Y., Lok, S., Xue, H., . & Chan,
T. F. (2014). Mutations enabling displacement of tryptophan by 4-

fluorotryptophan as a canonical amino acid of the genetic code. Genome
Biology and Evolution. 6(3): 629-641.

Yusoff, N. A. H., Noor, N. F. and Rukayadi, Y. (2015). Effects of Cosmos caudatus
Kunth. (ulam raja) extract on microflora in raw chicken meat. International
Journal of Microbiology and Applied Sciences. 4(2): 2319-7706.

Zaidi, S. F., Aziz, M., Muhammad, J. S., & Kadowaki, M. (2015). Diverse
pharmacological properties of Cinnamomum cassia: A review. Pakistan
Journal of Pharmaceutical Sciences. 28(4),1433-1438.

Zhang, L., Ravipati, A. S., Koyyalamudi, S. R., Jeong, S. C., Reddy, N., Bartlett, J.,
& Jiménez, E. (2013). Anti-fungal and anti-bacterial activities of ethanol

extracts of selected traditional Chinese medicinal herbs. Asian Pacific journal
of tropical medicine. 6(9), 673-681.

Zhang, Y., Liu, X., Wang, Y., Jiang, P., & Quek, S. (2016). Antibacterial activity

and mechanism of cinnamon essential oil against Escherichia coli and
Staphylococcus aureus. Food Control. 59: 282-289.

181





