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Yellow alkaline noodles (YAN) are very susceptible to spoilage due to the high pH and
high moisture content of the product. The present study was conducted in an attempt to
improve the shelf life of YAN using natural preservatives from local leaf extracts. This
study involved the isolation and.identiﬁcation of the spoilage bacteria using the Biolog
GEN III, screening of antibacterial activity of six types of local leaves on the identified
bacteria followed by storage quality study of YAN treated with the most effective of

leaf extracts.

In the first part of this study, eight bacteria were identified out of thirty colonies that

were isolated. Five were Gram-positive (GP) bacteria which include Bacillus pumilus,
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Clavibacter agropyri, Corynebacterium urealyticum, Corynebacterium jeikeium and
~Staphylococcus sciuri, and ﬂ;r'eve were Gram-negative (GN) bacteria Enterobacter
cloacae, Pseudomonas aeruginosa and Serratia marcescens. The E. cloacae and S.
sciuri were found to be the most abundant bacteria on YAN with percentage of
occurrence from all of thirty identified isolates at 23% and 26%, respectively. In the
second part of the study, six local leaf extracts which were ‘Pegaga’ (Centella asiatica)
‘Melur’ (Jasminum sambac), ‘Jarum tujuh bilah’ (Pereskia bleo), ‘Ulam raja’ (Cosmos
caudatus), ‘Curry’ (Murraya koenigii) and ‘Tenggek burung’ (Melicope lunu) were
screened for their antibacter.ial activity against the idéntiﬁed bacteria in YAN. The agar
disc-diffusion method was employed in the determination of antibacterial activities of
organic and aqueous extracts. Generally, all the leaf extracts studied showed the
presence of certain levels of antibacterial activity against identified bacteria 1n YAN.
Leaf extracts of curry (M. koenigii) was discovered to possess effective antibacterial
activity against GP and GN bacter(ia in YAN as compared to other leaf extracts. The
observed inhibition zone diameter (IZD) of organic extracts was in the range of 6.90 to
20.63 mm, whereas for aqueous extracts was between 6.43 to 14.45 mm. Tetracycline
which was used as positive control (standard antibiotic) showed the highest IZD against
GP and GN bacteria tested at i.é. in the range of 17.0 to 25.67 mm. Result of the study
showed that curry leaf extracts had the most effective antibacterial activity on the
storage quality of YAN in an effort to extend the shelf life by using a natural
preservative. Treated YAN were prepared by adding 0.5 % of organic leaf extracts of

curry, while the untreated YAN (control) was prepared without the addition of leaf

extracts.



The noodle samples were stored at ambient temperature (28+2°C) for six days and at
» chilléd temperature (4+£2°C) fé; six weeks. The microbiological qualities (total aerobic
mesophilic bacteria, psychrophilic bacteria, yeast and mould count) physico-chemical
properties (hardness, adhesiveness, springiness, cbhesiveness, resilience, moisture
content, pH value, and colour characteristic) of both samples were analysed. The leaf
extracts of curry was found to significantly (P<0.05) reduced the initial load of total
aerobic mesophilic bacteria, psychrophilic bacteria and yeast and mould count in noodle
at ambient and chilled temperatures. The textural property of treated YAN was
significantly (P<0.05) affected by the addition of curry leaf extracts. Significant
(P<0.05) changes on moisture content and pH value were observed in the samples, with
treated having a lower values as compared to the control YAN. In term of colour
measurement, both of control and treated YAN showed a significant (P<0.05) ;eduction
in colour parameters during storage at bofh temperatures. Shelf life of treated YAN at
ambient and chilled temperatures v;/ere lextended to 5 and 5 weeks, respectively, while,
the shelf life of control YAN at ambient and chilled temperatures were 1.5 days and one
week, respectively. This finding imblied that bioactive compound of the curry leaf
extracts can be used to extend the shelf life with combination of chilled condition
further improves the storage stability of YAN. The combination of this preservation

with chilled condition could further improve the YAN shelf life.
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Oleh
' TEZA ALFINDO ROSYID
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Pengerusi  : Profesor Madya Roselina Karim, PhD

Fakulti : Sains dan Teknologi Makanan

Mee kuning beralkali (MKB) sangat mudah rosak disebabkan oleh pH dan kandungan

air yang tinggi pada produk tersebut. Kajian ini dijalankan untuk meningkatkan jangka
hayat pada MKB menggunakan pengawet semulajadi menggunakan ekstrak daun
tempatan. Kajian ini melibatkan pengasingan bakteria perosak MKB, pengenalpastian
bakteria tersebut menggunakan sistem Biolog GEN III, pemeriksaan aktiviti antibakteria
dari enam jenis daun tempatan keatas bakteria yang telah dikenalpasti diikuti dengan

kajian kualiti penyimpanan MKB dirawat dengan ekstrak daun yang paling efektif.
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Pada bahagian pertama kajian, lapan bakteria telah dikenalpasti daripada tiga puluh
koloni yang diasingkan. Lim; bdaripadanya adalah bakteria Gram-positif (GP) iaitu
Bacillus ~ pumilus,  Clavibacter  agropyri, Corynebacterium urealyticum,
Corynebacterium jeikeium dan Staphylococcus sciuri, manakala tiga adalah bakteria
Gram-negatif (GN) iaitu Enterobacter cloacae, Pseudomonas aeruginosa dan Serratia
marcescens. Bakteria yang paling banyak ditemui ialah E. cloacae dan S. sciuri pada
MKB dengan peratusan kehadiran sebanyak masing-masing, 23% dan 26% daripada tiga
puluh isolat yang dikenal pasti. Pada bahagian kedua kajian, aktiviti antibakteria pada
enam daun ekstrak tempat;m yang terdiri dari ‘Pe;gaga’ (Centella asiatica) ‘Melur’
(Jasminum sambac), ‘Jarum tujuh bilah’ (Pereskia bleo), ‘Ulam raja’ (Cosmos
caudatus), ‘Kari’ (Murraya koenigii) and ‘Tenggek burung’ (Melicope lunu) diuji
terhadap bakteria perosak yang telah dikenal pasti dalam MKB. Kaedah aéar difusi
cakera telah digunakan untuk menentukan aktiviti antibakteria dalam ekstrak organik
dan air. Secara umumnya, semua e:kstrak daun yang dikaji menunjukkan tahap aktiviti
antibakteria tertentu apabila diuji pada bakteria perosak dalam MKB. Ekstrak daun kari
didapati menﬁnjukkan aktiviti antibakteria tertinggi terhadap semua bakteria GP dan GN
didalam MKB berbanding dengan ekstrak daun lain. Pemerhatian daripada diameter zon \
perencatan (IZD) didalam ekstrék organik berada dalam julat 6.90 hingga 20.63 mm,
manakala untuk ekstrak air ialah diantara 643 hingga 14.45 mm. Tetrasiklin yang
digunakan sebagai kawa]an positif (antibiotik standard) menunjukkan IZD tertinggi
terhadap bakteria GP dan GN yang diuji dengan julat 17.0 hingga 25.67 mm. Hasil
kajian menunjukkan bahawa ekstrak daun kari mempunyai aktiviti antibakteria yang
paling berkesan kepada kualiti penyimpanan MKB dalam usaha untuk melanjutkan

Jangka hayat dengan menggunakan bahan pengawet semulajadi. MKB yang dirawat

viii



disediakan dengan menambah 0.5% ekstrak organik kari, sementara MKB yang tidak

 dirawat (kawalan) disediakan tanpa penambahan ekstrak daun.

Sampel mi disimpan pada suhu bilik (28+2°C) selama enam hari dan suhu sejuk (4£2°C)
selama enam minggu. Kualiti mikrobiologi (jumlah bacteria aerobik mesofilik, dan
bakteria psikrofilik, yis dan kulat) sifat fiziko-kimia (kekerasan, kelekatan, kekenyalan,
kelekitan, ketahanan, kandungan air, nilai pH dan ciri-ciri wama) kedua-dua sampel
dianalsis. Ekstrak daun kari didapati secara signifikan (P<0.05) mengurangkan jumlah
beban awal dari jumlah keseiuruhan bakteria aerobik, inesoﬁlik, psikrofilik, pada yis dan
kulat pada suhu bilik dan suhu sejuk. Sifat tekstur pada MKB yang dirawat berpengaruh
signifikan (P<0.05) oleh penambahan ekstrak kari. Perubahan yang signifikan (P<0.05)
dapat dilihat terhadap kadar air dan nilai pH sampel, dimana MKB yané dirawat
memiliki nilai yang lebih rendah berbénding dengan MKB kawalan. Dari aspek
pengukuran warna, kedua-dua MB‘K kawalan dan rawatan menunjukkan pengurangan
yang signifikan (P<0.05) pada parameter wamna sewaktu penyimpanan pada kedua-dua
suhu. Jangka hayat MKB terawat pada suhu bilik dan suhu sejuk adalah masing-masing,
5 hari dan 5 minggu, sementara jangka hayat MKB kawalan pada suhu bilik dan suhu \
sejuk adalah masing-masing 1.5 hari dan satu minggu. Penemuan ini tersirat bahawa
sebatian bioaktif ekstrak daun kari boleh digunakan untuk melanjutkan jangka hayat
dengan kombinasi suhu sejuk dan meningkatkan lagi kestabilan penyimpanan MKB.

Gabungan pengekalan ini dengan keadaan sejuk boleh meningkatkan lagi jangka hayat

pada MKB.
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CHAPTER 1

INTRODUCTION

Noodles are strips cut from a sheet of dough. The dough is made from wheat flour,
water, common salt (sodium chloride), and/or alkaline salt such as sodium carbonate
(Miskelly, 1996). This dough is compressed between a series of rolls to form a dough
sheet, and the sheeted dough is then slit to produce noodles. The gluten network

developed during the sheeting process contributes to the noodles texture (Hou and

Kurk, 1998).

Noodles are pobular in many parts of Asia. It is one of the staple foods in the Orient
(Wu et al.,, 1998). There are many types of noodles consumed by people in South
East Asia, China and Japan. They are generally classified in various ways such as,
based on the raw materials, processing, size and shape of the end product and types
of salt used (Miskelly, 1996; Hou and Kurk, 1998). The common types of noodles in
Asia are white salted noodles (e.g. Japanese udon), yellow alkaline noodles (e.g.

Chinese hokkien) and instant noodles (e.g. Korean ramyon) (Miskelly, 1998).

Yellow alkaline noodles A(YAN) are one of the popular foods in Malaysia, Indonesia,
and Singapore. It is made from wheat flour containing 11-12.5 % protein, water, salt
and alkaline salt (Miskelly, 1996; Hou and Kurk, 1998). The addition of alkaline salt
confers a unique flavour and quality, which is absent in pasta or other type of

noodles. It also produces noodles with a pH range of 9.0 to 10.0. Boiled yellow



alkalihe noodles generally have moisture content of 50-60 % (Karim, 1989) and
hence‘,‘ are very susceptible to spoilage and have a very short shelf life approximately

. about 1-1.5 days.

In order to extend the shelf life, some of manufacturers use chemicals such as boric
acid, aflatoxins and formalin into the food products that can cause poisoning. Since
no permitted preservative is currently available, boric acid which is banned by the
Malaysian Food Act 1985 is still widespread use as a preservative in YAN. However,
Yiu and See (2008) in their study had found that the concentration of boric acid was
highest in five types of noodles and fish ball. In line with that, the Malaysian
Ministry of Health in early March 2006 had stated the .yellow noodle contained
70.4%, followed by wantan noodle with 14.8% of boric acid, and koay
teow, laksa, loh see fun and spring roll with 3.7% of boric acid (The Star, 2006).
Meanwhile, on June 15, 2007, Consumers Association in Penang (CAP) reported that
rice dumplings collected from Penang, Ipoh, Taiping, K. Lumpur and Klang
contained boric ranging from 0.4 to 479.6 ppm. Base on the report, that the local
food manufacturers were still using boric acid although it is not a permitted food
breservative in Malaysia. In view of the widespread misused of Boric acid in the
country, surveys on the boric' acid levels used in locally manufactured food are
considered necessary. Since, consumers are currently aware of the health benefits
and risks associated with consumption of foods including chemical safety of food,

more effort should be taken in studying alternative methods of food preservation.



Many researchers have reported the application of additives free methods to extend
the sflelf life of fresh pasta and noodles products. McGuire et al. (1989) applied
hurdle technology using combination of dough pasteurization, modified atmosphere
packaging, and chilling to preserve fresh pasta and succeeded in extending the shelf
life to 120 days. Jianming (1998) discovered that irradiation by 10 kGy **Co-y rays
could increase the ’shelf life of fresh noodles up to 10 days when stored at room
temperature. Fu (2008) succeeded in extending the shelf life of fresh noodles with
neutral pH up to 10 days at 37°C using food grade Monolaurin Microemulsion
system (MMEs). Other researchers have used the organic acid solution combined
with heat treatment (i.. pasteurization) to increase the shelf life of fresh pasta and
noodles (Nagao, 1996; Wu et al, 1998; O’Rourke et al, 2003). Suitable
conventional organic acids that have been used include citric, acid, acetic acid,
tartaric acid, lactic acid, ascorbic acid, propionic acid and erythrobic acid (Héward et
al., 1994). Saito (2003) had reported on the usage of biological method in extending
the shelf life which involved addition of Brevibacterium helvolum B8 and
Arthrobacter sp. B25 and he succeeded in improving the quality especially the colour

and shelf life of alkaline noodles up to seven days.

Many new natural food preserQation methods have been investigated by researchers.
Del Nobile et al. (2009) discovered that natural antibacterial compounds of lemon
extracts were effective in preventing microbial growth and improving the
microbiological stability of refrigerated amaranth-based homemade fresh pasta. The
presence of lemon extracts delayed the growth of mesophilic and psychi'ophilic
bacteria. Zainol (2004) had demonstrated the utilization of highest flavonoid

compounds of Centella asiatica when applied into herbal noodle.



Ningéppa et al. (2010) demonstrated that monomeric protein with molecular mass 35
kDa isolated from curry (Murraya koenigii) leaf was found to posses potential
antibacterial activity against all human pathogenic bacteria including Escherichia
coli, Staphylococcus aureus, Vibrio cholerae, Klebsiella pnewhqniae, Salmonella

typhi and Bacillus subtilis. They had proven that the leaf could effectively inhibited

E. coli, S. aureus and S, typhi.

Although the antibacterial activity of components from traditional herbs spices has
been well reported, there are still many considerable opportunities to identify and
evaluate antibacterial properties of other native plants that may be potentially
beneficial as food preservatives. Potentially useful antimicrobial plant compounds or
extracts should ideally display inhibition activity against a wide range of
microorganisms as foods are seldom contaminated by a single species (Gram et al.,

2002).

This study was carried out in an attempt to identify bacteria that causes spoilage in
YAN, to find the most effecti\l/e leaves extracts that could inhibit most of the spoilage
bacteria in YAN, and to evaluate the effect of the most effective leaf extract on
stability of YAN. At present, nbt much work has been reported on the application or
usage of local leaves extracts 1n extending the shelf life of yellow alkaline noodles.
Therefore, the effect of leaf extracts on the physico-chemical and microbial quality

of yellow alkaline noodles were examined.



Based on the above discussion, the main objectives of this research were:

- 1. To isolate and identify the predominant spoilage bacteria of yellow alkaline
noodles

2. To screen the antibacterial activity of several local leaves extracts against
the identified bz;cteria in yellow alkaline noodles

3. To evaluate the effects of curry (Murraya koenigii) leaf extracts on the

microbiological and physico-chemical qualities of yellow alkaline noodles

during storage.



REFERENCES

Abdoul-Latif, F., Edou, P., Eba, F., Mohamed, N., Alj, A., and Djama, S. (2010).
Antimicrobial and antio;(idant activities of essential oil and methanol extract
of Jasminum sambac from Djibouti. African Journal of Plant Science. 4(3):

038-043.

Abdullah, N. (2005). Aktiviti antipengoksidaan dan antimikrob ekstrak
Polygonum minus dan Melicope lunu-ankenda ke atas mutu penyimpanan
sosej ayam. Universiti Teknologi Mara. (UiTM).

ANZFA. (2001). How Safe Are Soft, Chilled Noodles? Special Edition — Survey
Special. Food Surveillance Australia New Zealand.

Adams, M. R. and Moss, M. O. (2000). Factors affecting the growth and survivdl
of microorganisms in foods. In Adams, M. R. and Moss, M. O. (Eds). Food

Microbiology. Cambridge Royal Society of Chemistry. 22-64.

Ajay, S., Rahul, S., Sumit, G., Paras, M., Mishra, A., and Gaurav, A. (2011).
Comprehensive review: Murraya koenigii. L. Asian Journal of Pharmacy
and Life Science ISSN, 2231, 4423.

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

Anonymous. (2000). National Antimicrobial Resistance Monitoring System
(NARMS). CDC/FDA/USDA, Atlanta, GA.

~ Anonymous. (2007). Acidification. www.cfsan.com (accessed October 3, 2007).

Anonymous. (1985). Subcommittee on microbiological criteria: Committee on
Food Protection, Food and Nutrition Board National Research Council. An
evaluation of the role of microbiological criteria for foods and food
ingredients. Washington. DC: National Academy Press.

93


http://www.cfsan.com

Arora, S.D, and Kaur, J. (1999). Antimicrobial activity of spices. Journal of
Antimicrobial Agents. 12: 257-262. ,

Asenstorfer, R., Wang, Y., and Mares, D. (2006). Chemical structure of flavonoid
compounds in wheat (Triticum aestivum L.) flour that contribute to the
yellow color of Asian alkaline noodles. Journal of Cereal Science. 43: 108-

119.

 Aziz, A.A. (2008). The effects of Malay herbs on the storage stability of chilled
’ keropok lekor. Universiti Teknolo gi MARA (UiTM).

Azudin, M. N. (1998). Screening of Australian wheat for the production of instant
noodles. In Pasific People and Their Food, ed. A. B, Blakeney, and
O’Brien, L. Pp: 101-122. St. Paul, Minnesota: America Association of

Cereal Chemist, Inc.

Balde, A., Van Hoof, L., Pieters, L., Berghe, D., and Vlietinck, A. (1990). Plant
antiviral agents. VIL Antiviral and antibacterial proanthocyanidins from the
bark of Pavetta owariensis. Phytotherapy Research, 4(5), 182-188.

Balaswamy, K., Jyothirmayi, T., and Rao, D. (2004). Studies on preparation of
curry leaf (Murraya koenigii L.) chutney powder. Food Service Research

International. 14: 175-187.

Barbara, M.L, Tony, C.B-P. and Gould, G.W. (1999). The microbiological safety
and quality of food.Vol.2 (pp.1396-1398). Maryland: Springer Publisher.

Bergey, D. H., and Boone, D. R. (2009). Bergey's manual of systematic
bacteriology (Vol. 2): New York: Springer Verlag.

Berghofer, L. K., Hocking, A. D., Miskelly, D., and Jansson, E. (2003).
Microbiology of wheat and flour milling in Australia. International Journal
of Food Microbiology. 85(1-2): 137-149.

Beuchat, L. R., Copeland, M,. Gangar, B. W., Lawlis, R. O. Likin, J., Smith, F.,
and Townsend D. E. (1998). Comparison of the SimPlate total plate count
method with Petrifilm, Redigel, and conventional pour plate methods for
grllurlrx“eraténg aerobic microorganisms in foods. Journal of Food Protocol.

1 14-18.

94



Beuchat, L., and Golden, D. (1998). Antimicrobials occurring naturally in foods.
Food Technology. 43(1): 134'142',,

Bird, G.L., and Williams, R., (1998). Factors determining cirrhosis in alcoholic
liver disease. Molecular Aspects of Medicine. 10(2): 97-105.

=

Biswas, A., Kondaiah, N., and Anjaneyulu, A. (2006). Effect of spice mix and
curry leaf (Murraya koenigii) powder on the quality of meat and precooked
chicken patties during refrigeration storage. Journal of Food Science and

Technology, 43(4), 438-441.

Bochner, B. R. (2009). Global phenotypic characterization of bacteria. FEMS
Microbiology Reviews. 33(1): 191-205.

Bodeker, G. and Forbes, A. (2009). Health and Beauty from the Rainforest:
Malaysian Traditions of Ramuan. Brooklyn: Didier Millet. Csi.

Brinkhaus, B., Lindner, M., Schuppan, D. and Hahn, E.G. (2000). Chemical,
pharmacological and clinical profile of the East Asian medical plant
Centella asiatica: Review Article. Phytomedicine. 7(5): 427-448.

Brul, S., and Coote, P. (1999). Preservative agents in foods. Mode of action and
microbial resistance mechanisms. International Journal of Food
Microbiology. 50: 1-17.

Bryan, F. L., Guzewich, J.J. and Todd, E.C.D. (1997). Surveillance of food borne
diseases. Part II. Summary and presentation of descriptive data and
epidemiologic patterns; their value and limitations. Journal of Food
Protocol. 60: 567-578.

Buckley, D.F., G.E. Timbers, M. Kloek, M.J.L. and Lalonde. (1984). Texture
profile analysis with curve smoothing using a personal computer system.
Journal of Texture Studies. 15:247.

Burkill, LH. (1996). 4 dictionary of the economic products of the Malay
Peninsula, 3" Ed. Kuala Lumpur: Ministry of Agriculture.

95



Burkovski, A. (2008). Corynebacteria: genomics and molecular biology. Norfolk:
Caister Academic Press.

Chen, Y.J., Dai, Y.S., Chen, B.F., Chang, A., Chen, H.C,, Lin, Y.C., Chang, K.H.,
Lai,Y.L., Chung, C.H. and Lai, Y.J. (1999). The effect of tetrandrine and
extracts of Centella asiatica on acute radiation dermatitis in rats. Biology
Pharmacy Bulletin. 22(7): 703-706.

Crosbie, G.B., D. Miskelly and T. Dewan. (1990). Wheat quality for the Japanese
flour milling and noodle industries. Australian Journal Agriculture. 31: 83-
88.

Collins, M. D., Hoyles, L., Lawson, P. A, Falsen, E., Robson, R. L., and Foster,
G. (1999). Phenotypic and phylogenetic characterization of a new
Corynebacterium species from dogs: description of Corynebacterium
auriscanis sp. nov. Journal Clinical Microbiology. 37: 3443-3447.

Collins, M. D., Hoyles, L., Foster, G., and Falsen, E. (2004). Corynebacterium
caspium sp. novrom a Caspian seal (Phoca caspica). International Journal
of Systematic and Evolutionary Microbiology. 54(3): 925.

Couto, L, Sanches, I. S., Sa-Leao, R., and De Lencastre, H. (2000). Molecular
characterization of Staphylococcus sciuri strains isolated from humans.
Journal of clinical microbiology, 38(3), 1136.

Cowan, M.M. (1999). Plants product as antimicrobial agents. Clinical
Microbiology Rev. 12: 564 - 582.

Cuellar Cuellar, A., and Okori, D. (2010). Preliminary phytochemical and
antimicrobial evaluation of the fresh and dried ghole plant extracts from
Commelina Benghalensis. Revista Colombiana de Ciencia Animal, 2(1),
104-116.

Chakrabarty, M., Nath, A. C., Khasnobis, S., Konda, Y., Harigaya, Y., and
Komiyama, K. (1997). Carbazole alkaloids from Murraya koenigii.
Phytochemistry. 46(4): 751-755.

96



Dai, G.H., Nicole, M., Martinez, and Geiger, J.P. (1996). Flavonoids accumulate
in cells walls, during on incompatible interaction between Xanthomonas
compestris pv. Malvacaerum and cotton, Physiology. Molecule Plant
Pathology. 49: 285-306.

Dainty, R. H. (1982). Biochemistry of undesirable effects attributed to microbial
growth on proteinaceous food stored at chill temperatures. Food Chemistry,
(9): 103-113.

Dalgaard, P., Gram, L., and Huss, H.H. (1993). Spoilage and shelf life of cod
fillets packed in vacuum or modified atmosphere. International Journal of

Food Microbiology. 19: 283 — 294.

Dalgaard, P. (1995). Qualitative and quantitative characterization of spoilage
bacteria from packed fish. International Journal of Food Microbiology. 26:
319-333.

Deans, S., Noble, R., Hiltunen, R., Wuryani, W., and Penzes, L. (1995).
Antimicrobial and antioxidant properties of Syzygium aromaticum (L.) Merr
and Perry: Impact upon bacteria, fungi and fatty acid levels in ageing mice.
Flavour and Fragrance Journal. 10(5): 323-328.

Devlieghere, F., Vermeiren, L., and Debevere, J. (2003). New Preservation
Technologies: Possibility and Limitation. Infernational Dairy Journal. 14:
273-285.

‘Del Nobile, M., Di Benedetto, N., Suriano, N., Conte, A., Lamacchia, C., and
Corbo, M. (2009). Use of natural compounds to improve the microbial
stability of Amaranth-based homemade fresh pasta. Food Microbiology
26(2): 151-156.

Delaquis, P.J., Stanich, K., Girard, B., and Mazza, G. (2002). Antimicrobial
activity of individual and mixed fractions of dill, cilantro, coriander and
eucalyptus essential oils. International of Food Microbiology. 74:101-109.

Deschamps, A. (1989). Microbial degradation of tannins and related compounds.
Plant cell wall polymers biogenesis and biodegradation. 559-566.

97



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

Elbeltagy, A., Nishioka, K., Sato, T., Suzuki, H., Ye, B., Hamada, T., Isawa, T.,
Mitsui, H. (2001). Endophytic colonization and in planta nitrogen fixation
by a Herbaspirillum sp. isolated from wild rice species. Applied and
Environmental Microbiology. 67: 5285-5293.

Eneroth, A., Ahme, S., Molin, G., (2000). Contamination routes of Gram-negative
spoilage bacteria in the production of pasteurised milk, evaluated by
randomly amplified polymorphic DNA (RAPD). International Dairy
Journal. 10: 325 - 331.

Emblem, A. (2000). Predicting packaging characteristics to. improve shelf life.
The stability and shelf life of food. Washington: CRC Press.

Eyles, M.J., Moss, R., and Hocking, A.D. (1989). The microbiological status of
Australian flour and the effects of milling procedures on the microflora of
wheat and flour. Food Australian. 41:704-708.

Fardiaz, D., and Idiyanti, T. (2004). Production of peptone from waste beer
industry using papain for bacterial growth medium. Jurnal Teknologi Dan
Industri Pangan. 15(2).

Faridah, A., Shaari, K., Lajis, N.H, Israf, D.A,, and Umi, K.Y. (2003).
Antioxidative and radical scavenging properties of the constituents isolated
from Cosmos caudatus Kunth. Natural Product of Sciences. 9: 245-248.

Faridah, A., Nordin, H.L., Israf, D.A., Khozirah, S., and Umi, K.Y. (2006).
Antioxidant and nitric oxide inhibition activities of selected Malay
traditional vegetables. Food Chemistry. 95: 566-573.

Faujan, N. H., Abdullah, N., Abdullah Sani, N., and Babji, A. S. (2007).
Antioxidative activities of water extracts of some Malaysian herbs. ASEAN
Food Journal. 14(1): 61-68.

Feglo, P., and Sakyi, K. (2012). Bacterial contamination of street vending food in
Kumasi, Ghana. Journal of Medical and Biomedical Sciences, 1(1), 1-8.

98



Fiehn, O. (2002). Metabolomics. The link between genotypes and phenotypes.
Plant Molecular Biology. 48: 155-171.

Forsythe, S.J. (2000). The Microbiology of Safe Food. Oxford: Blackwell Science.

Fortman, K.L, and Joiner, RR (1971). Wheat pigments and flour colour in
Pomeranz, Y. In: Wheat Chemistry and Technology American Association
of Cereal Chemists. (pp: 493-522) Incorporated St. Paul Minnesota.

Fudou, R., Jojima, Y., Seto, A., Yamada, K., Kimura, E., and Nakamatsu, T.
(2002). Corynebacterium efficiens sp. nov. a glutamic-acid-producing
species from soil and vegetables. International Journal of Systematic and
Evolutionary Microbiology. 52(4); 1127.

Funke, G., Osorio, C. R., Frei, R., Riegel, P., and Collins, M. D. (1998).
Corynebacterium sp. nov. isolated from human clinical specimens.
International Journal of System Bacteriol. 48: 1291-1296.

Fu, B.X. (2008). Asian noodles: History, classification, raw materials, and
processing. Food Research International. 41(9): 838-902.

Fu, X., Huang, B., and Feng, F. (2007). Shelf life of fresh noodles as affected by
the food grade Monolaurin Microemulsion system. Journal of Food Process
Engineering. 31(5): 619-627. :

Galvez, F., Resurreccion, A., and Ware, G. (1994). Process variables, gelatinized
starch and moisture effects on physical properties of mung bean noodles.
Journal of Food Science. 59(2): 378-381.

Garbutt, (1997). Food Spoilage. In Essential of Food Microbiology. (pp. 117-
134). London: Amold a member of the Hodder Headline Group.

Garcia, M. C., M. J. Rodriguez, A. Bemardo, M. E. Tomadijo, and J. Carballo.
(2002). Study of Enterococci and Micrococci isolated throughout

manufacture and ripening of San Simon cheese. Food Microbiology. 19:
23-33.

99



Ghaftfar, S. (2010). Aerobic mesophilic bacteria and sensory qualities of yellow
alkaline noodles during storage. Master Thesis, Universiti Putra Malaysia,
Malaysia. '

Geissman, T. A. (1963). Flavonoid compounds, tannins, lignins and related
compounds. p. 265. In M. Florkin and E. H. Stotz (ed.), Pyrrole pigments,
isoprenoid compounds and phenolic plant constituents, Vol. 9. New York:
Elsevier.

Goh, K.L., (2000). Malaysian Herbaceous Plants Millennium. 1 Ed. Malaysia:
Advanco Press.

Gram, L., Ravn, L., Bruhn, J., and Givskov, M. (2002). Food spoilage interactions
between food spoilage bacteria. International Journal of Food
Microbiology. 78(1-2): 79-97.

Grimont, F., and Grimont, P. A. D. (2006). The genus Enterobacter. Prokaryotes,
6,197-214.

Gould, G. W. (1996). Methods for preservation and extension of shelf life.
International Journal of Food Microbiology, 33(1), 51-64.

Goutam, M.P., and Purohit, R. M. (1994). Antimicrobial activity of the essential
oil of the leaves of Murraya koenigii. Spreng (Indian curry leaf), Indian
Journal Pharmacology. 36 (1): 11-12.

Goyache, J., Vela, A. I, and Collins, M. D. (2003). Corynebacterium
spheniscorum sp. nov., isolated from the cloacae of wild penguins.
International Journal System Evolution Microbiology. 53: 4346,

Gupta, C., Garg, A., Uniyal, R., and Kumari, A. (2008). Comparative analysis of
the antimicrobial activity of cinnamon oil and cinnamon extract on

somefood-bome microbes. African Journal of Microbiology Research,
2(9), 247-251.

Gupta, G.L., and Nigam, S.S. (1970). Chemical examination of the leaves of
Murraya koeinigii. Planta Medica. 19: 83.

100



Gurtler, J. B., Komacki, J. L., and Beuchat, L. R. (2005). Enterobacter sakazakii:
A coliform of increased concem to infant health. InternationalJournal of
Food Microbiology, 42, 1-34.

Hakoda, A., H. Kasama, K. Sakaida, T. Suzuki and A. Yasui, (2006).
Determination of the moisture content of instant noodles: Interlaboratory
study. Journal. AOAC International.

Hamad, S. H. (2011). Factors Affecting the Growth of Microorganisms in Food.
Progress in Food Preservation, 405-427.

Hartley, T. (1994). The genus Melicope (Rutaceae) in Bomeo, Sandakania. 447 -
74. :

Haryani, Y., Tunung, R., and Chai, L. (2008). Characterization of Enterobacter
cloacae isolated from street foods. ASEAN Food Journal. 15(1): 57-64.

Hassan, W.E. (2006). Healing Herbs of Malaysia. Kuala Lumpur: Federal Land
Development Agency. ISBN 978-983-99544-2-5.

Hatcher, D. W. (2001). Asian Noodle Processing. In Gravin Owens (Eds). Cereal
Processing Technology. (pp:131-154). Cambridge: Woodhead Publishing
Ltd. '

Haugen, J. E., Rudi, K., Langsrud, S.', and Bredholt, S. (2006). Application of gas
sensor array technology for detection and monitoring of growth of spoilage
bacteria in milk: A model study. Analytica Chimica Acta. 565(1): 10-16.

Hauschild, T., and S. Schwarz. (2003). Differentiation of Staphylococcus sciuri
strains isolated from free-living rodents and insectivores. Journal of
Veterinary Medical. 50: 241-246.

Hausen, B.M. (1993). Centella asiatica (Indian pennyworth), an .effective
therapeutic but a week sensitive. Contact Dermatitis. 29: 175-179.

Hermann, T. (2003). Industrial production of amino acids by coryneform bacteria.
Journal of Biotechnology, 104(1), 155-172.

101



Hou, G. (2001). Oriental Noodles. Advance in Food Nutrition Research (pp:143-
193). Portland: Wheat Marketing Centre, Inc.

Hou, G. and Kruk, M. (1998). Asian Noodle Technology. Asian Noodle
Technical Bulletin. 20(12): 1-10. '

Hou, R.S., Duh, C.Y., Wang, S.K., and Chang, T.T. (1994). Cytotoxic flavonoids
from leaves of Melicope triphylla. Phytochemistry 35:271-272.

Horikoshi, K. (1993). Ecology of alkalophilic microorganisms. In Alkalophilic
Microorganisms. (pp. 2-4). Tokyo: Japan Scientific Societies Press.

Howard, J. G., Reiter, H. J., Fritsch, D., Scheren, B., and Lafleur, T. J. (1994).
Acid stabilized pasta. United State Patent: US 5332587.

Huis in’t Veld, J.H.J. (1996). Microbial and biochemical spoilage of foods: an
overview. International Journal Food Microbiology. 33: 1 — 18.

Ikawa, J. Y. (1991). Clostridium botulinum growth and toxigenesis in shelf-stable
noodles. Journal of Food Science. 55:264.

Ikhlas, B., Huda, N., and Ismail, N. (2011). Effect of Cosmos Caudatus,
Polygonum minus and BHT on physical properties, oxidative process, and
microbiology growth of quail meatball during refrigeration storages.
Journal of Food Processing and Preservation. 55: 12-14.

Incandela, L., De Sanctis, M.T., Nargi, E., and Bucci, M. (2002). Treatment of
diabetic microangiopathy and edema with total triterpenic fraction of
Centella asiatica: A prospective, placebo-controlled randomized study.
Angiology. 52:27-31. '

Ito, Y., Sugimoto, A., Kakuda, T., and Kubota, K. (2002). Identification of potent
odorants in Chinese jasmine green tea scented with flowers of Jasminum
sambac. Journal of agricultural and food chemistry, 50(17), 4878-4884.

Iyer, D., and Uma, D.P. (2008). Plant review. Phytopharmacology of Murraya
koenigii L. Pharmacology. 2: 180.

102



Jaganath, L. B., and Teik, N. L. (2000). Herbs. The Green Pharmacy of Malaysia.
Kuala Lumpur, Vinpress and. Malaysia Agricultural Research and
Development Institute, 95-99. '

Janda, J.M., and Abbott, S.L. (1998). The enterobacteria (pp. 387). Philadelphia:
Lippincott-Raven Publishers.

Janto, M., Pipatsattayanuwong, S., Kruk, M., Hou, G., and McDaniel, M. (1998).
Developing noodles from US wheat varieties for the far East market:
sensory perspective. Food Quality and Preference, 9(6), 403-412.

James, J. T., and Dubery, I. A. (2009). Pentacyclic triterpenoids from the
medicinal herb Centella asiatica (L.) Urban. Journal of Molecules. 14(10):
3922-3941.

Jay, J. M. (2000). Microorganisms in Foods. Modem Food Microbiology. 6™ Ed.
(pp. 29-36) Maryland: ASPEN Publication.

Jensen, N., Hocking, A. D., Miskelly, D. and Berghofer, L. K. (2004).
Microbiological safety of high moisture noodles. Marketplace survey of
noodles sold in Australia. Food Science Australia. 56 (3): 71-78.

Jianming, C. (1998) Preservation of fresh Noodles by Irradlatlon Radiation
Physical Chemical. 52(1-6): 35-38.

Jones, N., Ray, B., Ranjit, K. T., and Manna, A. C. (2008). Antibacterial activity
of ZnO nanoparticle suspensions on a broad spectrum of microorganisms.
FEMS Microbiology Letters. 279(1): 71-76.

Jong, T. T., and Wu, T. S. (1989). Highly oxygenated flavonoids from Melicope
triphylla. Phytochemistry, 28(1), 245-246.

'Joseph, S., and Peter, K. (1985). Curry leaf (Murraya koenigii), perennial,
nutritious, leafy vegetable. Economic Botany. 39(1): 68-73.

Joy, P., and Raja, D. (2008). Anti-bacterial activity studies of Jasminum
grandiflorum and Jasminum sambac. Ethnobotanical Leaflets. (1), 59.

103



Jussi-Pekka, R., Susanna, R., Meriana, Anu., Marja., Tytti., Kalevi., Heikki and
Pia. (2000) Antlmlcroblal effects of finish plant extracts containing
flavonoids and other phenolic compounds. International Journal of Food

- Microbiology. 56: 3-12.

Kamperdick, C., Van, N.H., Sung, T.V., and Adam, G. (1997). Benzopyrans from
Melicope ptelefolia. Phytochemistry 45: 1049-1056.

Karim, R. (1989). Textural studies on Chinese wet noodles (Hokkien Style
Noodles). Master Thesis, Universiti Putra Malaysia, Malaysia.

Kesari, A.N. (2005). Hypoglycemic effects of Murraya koenigii on normal and
alloxan-diabetic rabbits. Journal of Ethnopharmacology. 97(2): 247-51.

Khan, B.A. (1997). Antioxidant effects of curry leaf, Murraya koenigii and
mustard seeds, and Bras-sica juncea in rats fed with high fat diet. Indian
Journal of Experimental Biology. 35 (2): 148-50.

Khare, C. (2004). Encylopedia of Indian medicinal plants. (pp.171-178) New
York: Springer.

Komala, 1., Rahmani, M., Sukari, M.A., Ismail, H.B.M., Ee, G.C.L., and Rahmat,
A. (2006) Furoqumohne alka101ds from Meltcope lunu-ankenda Natural
Product Research 20: 355-360.

Komacki, J. L. (2010). What Factors Are Required for Microbes to Grow,
Survive, and Die? Principles of Microbiological Troubleshooting in the
Industrial Food Processing Environment, 103-115.

Kruger, J., Anderson, M., and Dexter, J. (1996). Effect of flour refinement on raw
Cantonese noodle colour and texture. Cereal Chemistry.71(2): 177-182.

Kumar, M. M., Vilas, S. R., Mahesh, G., Narendra, P., and Kailash, P. (2010).
Anti-fungal potential of leave extracts of Murraya Koenigii. International
Journal, 1.

Kim, Y. S., Hwang, C.S., and Shin, D.H. (2001). Volatile constituents from the

leaves of Polygonum cuspidatum S. and their antibacterial activities. Food
Microbiology. 22: 139-144.

104



Kim, H.H., Jeong, D.Y., and Shin, D.H. (2005). Identification, characteristics, and
growth inhibition of the strain-isolated from spoiled wet noodle. Food
Science and Biotechnology, 14(4), 461-465.

Kloos, W. E., Ballard, J. A., Webster, R. J., Couto, G. L., Sloan, H. P., and
Lencastre, L. S., Sanches, H. E., Heath, P. A,, Leblanc, and Ljungh. (1997).
Ribotype delineation and description of Staphylococcus sciuri subspecies
and their potential as reservoirs of methicillin resistance and staphylolytic
enzyme genes. Interntaional Journal Systematic Bacteriology. 47: 313-323.

Krishnaiah, D., Sarbatly, R., and Bono, A. (2007). Phytochemical antioxidants for
health and medicine-A move towards nature. Biotechnology Molecular
Biology Rev. 1(4): 097-104.

Lee, C. H,, Gore, P. J., Lee, H. D., Yoo., B. S., and Hong, S.H. (1987). Utilization
of Australian Wheat for Korean style dried noodles making. Journal of
Cereal Science. 6:283-297.

Lee, T. K., and Vairappan, C. S. (2011). Antioxidant, antibacterial and cytotoxic
activities of essential oils ‘and ethanol extracts of selected South East Asian
herbs. Journal of Medicinal Plants Re;earch. 5(21): 5284-5290.

Ling, A.P.K., Marziah, M., and Tan, S.E., (2000). Triterpenoids Distribution in
Whole Plant and Callus Cultures of Centella asiatica Accessions.
Proceeding of the 16" National Seminar on Natural Products. Selangor:
MARDL 165-168.

Lin, J., Puckree, T., and Mvelase, T.P. (2002). Anti-diarrhoeal evaluation of some
medicinal plants used by Zulu traditional healers. Journal of
ethnopharmacology, 79(1), 53-56.

Lockhart, S. R., Abramson, M. A., Beekmann, S. E., Riedel, S., and Diekema, D.
J., (2007). Antimicrobial resistance among Gram-negative bacilli causing
infections in intensive care unit patients in the United States between 1993
and 2004. Journal of clinical microbiology, 45(10), 3352-3359.

Madalageri, B., Mahadev and Hiremath, S.M. (1996). Dehydration methods, oil
extraction and flavor components detection in curry leaf (Murraya koenigii.
Spreng) and detection of flavor components. Karnataka Journal of
Agriculture Science. 9(2), pp 284-288.

105



Madigan, M.T., Martinko, J.M., and Parker, 1. (2000). Brock Biology of
Microorganisms, 9™ Ed. New Jersey: Prentice-Hall Inc.

Mallavapura, G.R., Ramesh, S., Syamasundar, K.V., and Chandrashekara, R.S.
(1999). Composition of Indian curry leaf oil. Journal of Essential Oil
Research. 11 (2): 176-8.

Malwal, M., and Sarin, R. Antimicrobial efficacy of Murraya koenigii (Linn.)
spreng. root extracts. Indian Journal of Natural Products and Resources,

2(1), 48-51.

Mann, C.M. and Markham, J.L. (1998). A new method for determining the
minimum inhibitory concentration of essential oil. Journal Application
Microbiology. 84: 538-544.

Mares, D. J. (1992.) Flour constituents responsible for the yellow colour of
alkaline noodles. pp: 164-165 in: Proc. 42nd Aust. Cereal Chemistry
Conferences. V. J. Humphrey-Taylor, ed. RACI: Victoria, Australia.

Mares, D. J., Wang, Y., and Cassidy, C. A. (1997). Separation, identification and
tissue location of compounds responsible for yellow colour of alkaline
noodles. Pages 114-117 in: Proc. 47th Aust. Cereal Chemistry Conference.
A. W. Tarr, A. S. Ross, and C. W. Wrigley, eds. Royal Australian Chem.
Institute. North Melbourne, Australia.

Mares, D., and Campbell, A. (2001). Mapping components of flour and noodle
colour in Australian wheat. Australian Journal of Agricultural Research,
52(12): 1297-13009.

Mariot, N. G. (1997). Essential of Food Sanitation. (pp. 251-260) New York:
Chapman and Hall. :

~ Martinez, M. J., J. Betancourt, N. Alonso-Gonzalez, and A. Jauregui. (1996).
Screening of some Cuban medicinal plants for antimicrobial activity.
Journal Ethnopharmacol. 52:171-174.

106



Mathur, A,, Dua, V., and Prasad, G. (2010). Antimicrobial activity of leaf extracts
of Murraya koenigii against aerobic bacteria associated with bovine mastitis
International Journal of Chemical, Environmental and Pharmaceutical
Research. 1(1): 12-16.

Mathur, A., Dua, V., and Prasad, G. (2011). Screening of some Indian plants for
their antibacterial and antifungal properties. Flora and Fauna. 16: 281-285.

Mathur, A., Verma, S. K., Singh, S. K., Prasad, G., and Dua, V. (2011).
Investigation of the antimicrobial, antioxidant and anti-inflammatory
activity of compound isolated from Murraya koenigii. International Journal
Applied Biology and Pharmaceutical Technology. ISSN. 2. 0976-4550.

Matsuda, H., Morikawa, T., Ueda, H., Yoshikawa, M. (2001). Structures of new
ursane-and oleanane-type triterpene oligoglycosides, centellasaponins B, C,
and D, from Centella asiatica cultivated in Sri Lanka. Chemical &
Pharmaceutical Bulletin. Medicinal Foodstuff, 49. pp. 1368-1371.

Mensah, P., Yeboah-Manu, D., Owusu-Darko, K., and Ablordey, A. (2002). Street
foods in Accra, Ghana: how safe are they? Bulletin of the World Health
Organization, 80(7), 546-554.

McCann, D., Barrett, A., Cooper, A., Crumpler, D., Dalen, L., and Grimshaw, K.
(2007). Food additives and hyperactive behavior in 3 year old and 8 year old
children in the community: a randomized, double-blinded, placebo-
controlled trial. The Lancet. 370(9598): 1560-1567.

McGuire, M., DiGiacomo, R., Palmer, M., and Ligget, L. (1989). Method for
Preparing and Preserving Fresh Pasta. United State Patent: US 4 876 104.

McManus, M.C. (1997). Mechanisms of bacterial resistance to antimicrobial
agents. American Journal Health System Pharmacological. 54: 1420 —1433.

Ministry of Health Malaysia. (1985). Food Regulations 1985 (PU(A) 437/85)
quemment Printer, Kuala Lumpur

Miskelly, D. M. (1984). Flour component affecting pasta and noodles colour.
Journal Science Food Agriculture. 35: 463-471

107



Miskelly, D. M, and Moss, H. J. (1985). Flour quality requirement for Chinese
noodles manufacture. Journal of Cereal Science. 3: 379-387

Miskelly, D. M. (1996). The use of alkali for noodle processing. In J. E. Kruger,
R. B. Matsuo, and J. W Dick. (Ed) Pasta and Noodle Technology (pp. 227-
273). Minnesota: America Association of Cereal Chemist, Inc.

Miskelly, D. M. (1998). Modern noodle based foods-raw material needs. In
Blakeney, A. B., and O’Brien, L. (Ed) Pasific People and Their Food (pp.
123-142) Minnesota: America Association of Cereal Chemist, Inc.

Moss, H. J. (1984). Wheat flour quality for Chinese noodles production.
Proceeding of food conference, held in Singapore, 16-20 Sept. 1982.
Singapore: pp. 234-240.

Moss, H. J. (1985). Ingredient effect in mechanized noodles manufacture. In
Proceeding 4™ SIFST Symp. Advc. In Food Processing, 14-15 June. 1984.
Singapore: Singapore Institute of Food Science and Technology. pp: 71-75.

Moss, H. J., Miskelly, D. M., and Moss, R. (1986). The effect of alkaline
condition on the properties of wheat flour dough Cantonese style noodles.
Journal of Cereal Science. 4: 261-268.

Mohamad Faisal, A.F. (2000). Current Scenario of Malaysian Herbal / Natural
Product Industry. Journal Tropical Medicinal Plants. 1: 36-42.

Mundt, J. O., and Hinkle, N. F. (1976). Bacteria within ovules and seeds. Applied
and Environmental Microbiology. 32(5): 694.

Mundt, J.O. (1986). Enterococci. In Bergey’s Manual of Systematic Bacteriology
Ed. P.H.A. Sneath, N.S. Mair, M.E. Sharpe and J.G. Holt. (pp. 1063-1065)
Baltimore: Williams and Wilkins.

NCCLS. (2004). Performance standards for antimicrobial disk susceptibility
testing. Fourteenth informational supplement. NCCLS document M100-514.
NCCLS, Wayne, Pa.

108



Nagao, S. (1996). Processing technology of noodle product in Japan. In J. E.
Kruger, R. B. Matsuo, and J. W- Dick. Pasta and Noodle Technology (pp
169-194). St. Paul, Minnesota: America Association of Cereal Chemist. Inc.

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

Neu, H.C. (1992). The crisis in antibiotic resistance. Science. 257: 1064-1073.
Nielsen, S.S. (1998). Food Analysis, 2" Ed. Maryland: Aspen Publication.

Ningappa, M. B., Dhananjaya, B., Dinesha, R., Harsha, R., and Srinivas, L.
(2010). Potent antibacterial property of APC protein from curry leaves
(Murraya koenigii. L.). Food Chemistry. 118(3): 747-750.

Nkambule, T. P. (2008). Antimicrobial Properties of Selected Asian Herbs.
University of Florida.

Noomhorm, A. (2007). Hydrothermal treatments of rice starch for improvement of
rice noodle quality. LWT-Food Science and Technology. 40(10): 1723-1731.

Norhanom, A.W., Ashril, Y., Mustafa, A M. (1999). Anti-tumour activity in local
ulam. In Ali, AM, Shaari, Zacurrya, Z (Eds.), Phytochemicals and
biopharmaceutins from the Malaysian rainforest (pp: 135-141). Kuala
Lumpur, Malaysia: FRIM.

Nuraida, L., and Andarwulan, N. (2010). Antimicrobial activity of Beluntas
(Plucea indica 1) leaves extract and stability of the activity different salt
concentrations and pHs. Jurnal Teknologi Dan Industri Pangan. 14 (2).

~ Oda, M., Yasuda, Y., Okazaki, S., Yamauchi, Y., and Yokoyama, Y. (1980). A
method of flour quality assessment for Japanese noodles. Cereal Chemistry
(USA).

Oh, N. H,, Seib, P. A., Deyoe, C. W., and Ward, A. B. (1983). Noodles measuring
the textural characteristic of cooked noodles. Cereal Chemistry. 60(6): 433-
438.

109



Oh, N. H,, Seib, P. A., Deyoe, C. W. and Ward A. B. (1985a). Noodles II. The
surface firmness of cooked noodles from soft and hard wheat flours. Cereal
Chemistry. 62(6): 431-436.

Oh, N. H., Seib, P. A. and Ward A. B. (1985b). Noodles VI. functional properties
of wheat flour components in oriental dry noodles. Cereal of Foods World.
30(2): 176-178. '

Oh, N. H,, Seib, P. A, and Chung, D. S. (1985c). Noodles III. Effect of
processing variables on quality characteristic of dry noodles. Cereal
Chemistry. 62(6): 437-440.

Okuda, T., Yoshida, T., and Hatano, T. (1991). Chemistry and biological activity
of tannins in medicinal plants. H, Wagner, N, R, Farnsworth ed (s).
Economic and medicinal plant research, 5, 130-165.

Ong, H.C., Mat Salleh, K., Sintoh, M., Sylvester Pungga R. and Devarajan, T.
(2003). To carry out an audit of resource of supporting the Malaysia herbal
industry cluster 2 genetic resources and ethnobotany. MARDITECH
Cooperation Sdn. Bhd, Malaysia.

O’Rourke, J., Tunstall, S.C., and Moberg, L. J. (2003). Method for thermal
processing and acidification of pasta product. United State Patent: US
6576279.

Osato, J. A., Santiago, L. A., Remo, G.M., Cuadra, M.S., and Mori, A. (1993).
Antimicrobial and antioxidant activities of unripe papaya. Life Science. 53:
1383-1389.

Ottogalli, G., and Galli, A., (1979). Microbiological quality of flours: sour dough
for bakery products and spaghetti. In: Jarvis, B., Christian, J.H.B.,
Michener, H. (Eds.), Food Microbiology and Technology. Proceedings of
the International Meeting on Food Microbiology and Technology, Tabiabo
(Parma) Italy, April 20-23, 1978, Medicinia Viva, Parma, Italy, pp. 141—
153. :

110



Pang, A. S. D. (2010).'Possib1e role of plant Allelochemical in clearance of
bacteria from the gut of spruce budworm, Choristoneura fumiferana. The
Open Microbiology Journal. 4: 26.

Papamanoli, E., Kotzekidou, P., Tzanetakis, N., and Litopoulou-Tzanetaki. E.
(2002). Characterization of Micrococcaceae isolated from dry fermented
sausage. Food Microbiology. 19: 441-449.

Park, B.C., Pack, S.H.,, Lee, Y.S., Kim, S.J., Lee, E.S., Choi, H.G., Yong, C.S.,
and Kim, J.A. (2007). Inhibitory effects of Asiatic acids on 7, 12-
dimethylbenz[a]anthracene and 12-O-tetradecanoylphorbol 13-acetat-
induced tumour promotion in mice. Biological & Pharmaceutical Bulletin,
30, pp. 176 —179.

Parmar, C., and Kaushal, M.K. (1982). Wild Fruitsia. New York: McGraw Hill.

Perry, L.M, and Metzger, J. (1980). Medicinal plants of East and Southeast Asia:
Attributed properties and uses. (pp.120-121) Cambridge: MIT Press.

Pelczar, M.JJr., Chan, E.C.S., and Krieg, N.R. (Eds.) (1988). Microbiology,
Concepts and Applications. 556-582. New York: Wiley-Interscience.

Pomeranz, Y., and Meloan, C. (2000). Food analysis: theory and practice:
Springer. Westport: The AVI Publishing Company, Inc.

Prajapati, N.D, Purohit, S.S, Sharma, A K, and Kumar, T.A. (2003). Handbook of
medicinal plants. Agrobios (pp. 785-801) Jodhpur: Pointer Publisher.

Quideau, S., Deffieux, D., Douat Casassus, C., and Pouységu, L. (2011). Plant
polyphenols: chemical properties, biological activities, and synthesis.
Angewandte Chemie. International Edition. 50(3): 586-621.

Rahman, M.M.,, Parvin, S., Haque, M.E., Islam M.E., and Mossadik, M.A. (2005).
Antimicrobial and cytotoxic constituents from the seeds of Annona
squamosa. Fitoterapia. 76 (5): 484-489.

111



Rajalakshmi, D., and Narasimhan, S. (1996). Food antioxidants: sources and
methods of evaluation. In: Madhavi, D.L., Deshpande, S.S. and Salunkhe,
DXK. Food Antioxidants: Technological, Toxicological, and Health
Perspectives. New York: Marcel Dekker, Inc. 65-157 :

Ramsewak, R. S., Nair, M. G., Strasburg, G. M., and Nitiss, J.L. (1999).
Biologically active carbazole alkaloids from Murraya koenigii. Journal
Agriculture Food Chemistry. 47: 444-447.

Rath, C., Devi, S., Dash, S., and Mishra, R. (2008). Antibacterial potential
assessment of jasmine essential oil against E. coli. Indian Journal of
Pharmaceutical Sciences, 70(2), 238.

Ray, B. (2001). Fundamental Food Microbiology. (pp. 97-228) Boca Roca, New
York: CRC Press.

Renaud, F. N. R., Aubel, D,, Riegel, P., and Bollet, C. (2001). Corynebacterium
Jreneyi sp. nov., a-glucosidase-positive strains related to Corynebacterium
xerosis. International Journal of System Evolution Microbiology. 51: 1723~
1728.

Richter, K.S., Domeanu, E., Eskridge, K.M., and Rao, C.S. (1993).
Microbiological quality of flours. Cereal Foods World. 38: 367-369.

Riley, L, and Yan, G. (1999). Evaluation of non-toxigenic, nematode-vectored
Clavibacter spp. for potential biocontrol of Clavibacter toxicus, the
bacterium responsible for annual ryegrass toxicity. Australian Association.
Nematol. 10 (2).

Rostinawati, T. (2010). Aktivitas antimikroba ekstrak herba tespong (Oenanthe
Javavica D.C) tethadap Eschericia coli, Staphylococcus aureus dan Candida
albicans.UNPAD Journal and Publishing 4-5.

Rosato, A. E., Lee, B. S., and Nash, K. A. (2001). Inducible macrolide resistance
in Corynebacterium jeikeium. Antimicrobial agents and Chemotherapy.
45(7): 198.

Russell, N. J. (1990). Cold adaptation microorganisms. Philosophy Social Science
Biology. 1237: 595-608.

112



Rwangabo, P.C,, (1993) La Medecine Traditionnelle au Rwanda. (pp. 22-24)
Paris: Edlthl‘lS Karthala ACCT.

Sagdic, O., and Ozcan, M. (2003). Antibacterial of Turkish spices hydrosols.
Food Control. 14:141-143.

Saito, K., Nishio, Z., Takata, K., Kuwabara, and Yamauchi, H. (2003). Bacterial
adjunct to improve the quality of alkaline noodles. Food Science and
Technology Research. 9(1): 40-44.

Sawai, J., Doi, R., Mackawa, Y., Yoshikawa, T., and Kojima, H. (2002). Indirect
conductimetric assay of -antibacterial activities. Journal Industry
Microbiology Technology. 29:296-298.

Schelz, Z., Hohmann, J., and Molnar, J. (2010). Recent advances in research of
antimicrobial effects of essential oils and plant derived compounds on
bacteria. Ethnomedicine: a Source of Complementary Therapeutics,
Research Signpost, Kerala, India. 281-304.

Seiler, D. A. L. and Russell, N.J., (1991). Ethanol as a food preservative. In Food
Preservatives eds. Russell, NJ. and Gould, G.W. (pp.153-171). London:
Blackie and Son, Ltd.

Seth, S.D., and Sharma, B. (2004). Medicinal plants in India. Indian Journal of
Medicinal Research. 120: 9-11.

Shelke, K. (1986). Chinese wet Noodles: Optimization of formulation, evaluation
~ of noodles quality; and the effect of chemical ingredients on the functional
properties of noodles flour. PhD Thesis, North Dakota State University.

Shelke, K., Dick, J.W., Holm, Y.F., and Leo, K.S. (1990). Chinese wet noodle
formulation: A response surface methodology study. Cereal Chemistry. 67:
pp- 338-342.

Shukla, A., Rasik, A.M., Jain, G.K., Shankar, R.,. dan Dhawan, B.N. (1999). In
vitro and in vivo wound healing activity of asiaticoside isolated from
Centella asiatica. Journal of Ethnopharmacology. 65(1): 1-11.

113



Sjo” de’ n, B., Funke, G., Izquierdo, A., Akervall, E. and Collins, M. D. (1998).
Description of some coryneform bacteria isolated from human clinical
specimens as Corynebacterium falsenii sp. nov. International Journal of
System Bacteriological. 48: 69-74.

Stepanovic, S., Dimitrijevic,/D. Vukovic, 1., and Svabic (2001). Staphylococcus
sciuri as a part of skin, nasal and oral flora in healthy dogs. Veterinary
Microbial. 82: 177-185.

Sundaram, S., Dwivedi, P., and Purwar, S. (2011). In vitro evaluation of
antibacterial activities of crude extracts of withania somnifera
(Ashwagandha) to bacterial pathogens Asian Journal of Biotechnology,
3(2): 194-199.

Swanson, K., Busta, F., Peterson, E., and Johnson, M. (1992). Colony count
methods. Compendium of methods for the microbiological examination of
foods. 75-95.

Synder, O. P., (1997). Antimicrobial effects of spices and herbs. Hospitality
Institute of Technology and Management (Pp.336-366) St. Paul, Minnesota:
Springer.

Tan, M.L., Sulaiman, S.F., Najimuddin, N., and Tengku, T.S. (2004). Methanolic
extracts of Pereskia bleo (Kunth) DC. (Cactaceae) induces apoptosis in
breast carcinoma, T47-D cell line. Journal Ethnopharmacology. 96: 287-
294.

Taponen, S., Simojoki, H., Haveri, M., and Pyorala, S. (2006). Clinical
characteristics and persistence of bovine mastitis caused by different species
of coagulase-negative Staphylococci identified with API or AFLP.
Veterinary Microbiology. 115(1-3): 199-207.

Tee, E.S., Mohd Idris, N., Mohd Nasir, A. and Khatijah, I. (1997). Nutrient
Composmon of Malaysmn Foods. 4™ Ed. Malaysian Food Composition
Database Programmers. Kuala Lumpur: Inst. Medical Research.

Terada, M., Minami, J., and Yamamoto, T. (1978). A component of wheat flour
globulin polymerized at alkaline sides and depolymerised by reduction
reversibility. Agricultural Biological Chemistry. 42: 1397-1402.

114



Tachibana, Y.,‘ Kikuzaki, H., Lajis, N. H., and Nakatani, N. (2001). Antioxidative
activity of carbazoles from Murraya koenigii leaves. Journal of agricultural
and food chemistry, 49(11), 5589-5594.

Thakare, R.P. (1980). Studies on antibacterial activity of some plant extracts.
Indian Drugs. 17:5-148.

Thakare, M. (2004). Pharmacological screening of some medicinal plants as
antimicrobial and feed additives. Research Journal of Medicinal Plant. 98:
431-437.

The Star, 2006. Yellow noodles contain highest level of boric acid. March 1,
2006, pp: 14.

The Star, 2007. Make your own Bak Chang. June 16, 2007, pp: 12.

Tiwari, B. K., Valdramidis, V. P., Bourke, P., and Cullen, P. (2009). Application
of natural antimicrobials for food preservation. Journal of Agricultural and
Food Chemistry. 57(14), 5987-6000.

Tortora, G.J., Funke, B. R., and Casé, C. L., (2001). Microbiology: An
Introduction.7™ edition Benjamin Cummings Publishing. San Fransisco,
USA.P. 88. -

Toyokawa, H., Rubenthaler, G. L., Powers, J. R,, and Schanus, E. G. (1989).
Japanese noodles qualities. II. Starch components. Cereal Chemistry. 66:
387.

Tunku Yahya, T.M., Mohd. Noor, M.S., and Jasi, T. (2003). To carry-out an audit
of resources supporting the Malaysian Herbal Industry Cluster 5- Domestic
Market. Marditech Coorperation Sdn. Bhd, Malaysia.

Van-Vuuren, S.F., (2008). Antimicrobial activity of South African medicinal
plants. Journal Ethnopharmacology. 119 : 462-472.

Vats, M., Singh, H., and Sardana, S. (2011). Phytochemical screening and
antimicrobial activity of roots of Murraya koenigii (Linn.)
Spreng.(Rutaceae). Brazilian Journal of Microbiology, 42(4), 1569-1573.

115



-

Vohra, K., and Gupta, V. K. Murraya koenigii (Linn.) Spreng (Rutaceae): A
precious Gift from the Nature.

Wahab, S., Abdul, A., Mohan, S., and Ibrahim, M. (2009). Biological activities of
Pereskia bleo extracts. IJP-International Journal of Pharmacology. 5(1):
71-75.

Wan Hassan, W. (2007). Healing herbs of Malaysia. Federal Land Development
Authority (FELDA), Kuala Lumpur.

Webster, J. A., Bannerman, T. L., Hubner, R. J., Ballard, D. N., and Kloos., W. E.
(1994). Identification of the Staphylococcus sciuri species group with Eco
RI fragments containing RNA sequences and description of Staphylococcus
vitulus sp. International Journal System Bacteriology. 44: 454-460.

Wehr, H. M. and Frank, J. H., (2004). Standard methods for the microbiological
examination of dairy products. 17™ Ed.Washington, D.C.: APHA Inc.

Wiart, C. (2006). Medicinal plants of the Asia-Pasific: Drugs for the future. (pp:
98-99). London: World Scientific Publishing.

Winston, D., and Maimes, S. (2007). Adaptogens: Herbs for Strength, Stamina,
and Stress Relief. (pp. 226-227). Vermont: Healing Arts Press.

Wu, T. P., Kuo, W.Y,, and Cheng, M. C. (1998). Modern noodles based foods-
product range and production methods. In : Blakeney, A.B., and O’brien, L.
(Eds). Pacific People and Their Food (pp. 37-90). St. Paul, Minnesota:
America Association of Cereal Chemist, Inc.

Yadav, S. (2004). Effect of extracts of Murraya koenigii leaves on the levels of
blood glucose and plasma insulin in alloxan induced diabetes rats. Indian
Journal of Physiology and Pharmacology. 48: 348.

Yiu, P. H., and See, J. (2008). Boric acid levels in fresh noodles and fish ball.
American Journal of Agricultural and Biological Sciences, 3(2), 476-481.

116



Yu, S., Ma, Y.,Liu, T., Menager, L., and Sun, D. (2010a). Impact of cooling rates
on the staling behaviour of cooked rice during storage. Journal of Food
Engineering. 96(3): 416-420.

Yu, S.,, Ma, Y., and Sun, D. (2010b). Effects of freezing rates on starch
retrogradation and textural properties of cooked rice during storage. LW7T-
Food Science and Technology. 43(7): 1138-1143.

Zainol, M. (2004). Determination of flavonoids in Centella asiatica (L.) urban
and their utilization in herbal noodle. PAD Dissertation. Universiti Putra
Malaysia, Malaysia.

Zargar, M., Hamid, A. A., Bakar, F. A., and Jahanshiri, F. (2011). Green synthesis
and antibacterial effect of silver nanoparticles using Vitex negundo.
Molecules. 16(8): 6667-6676.

Zheng, C. J., and Qin, L. P. (2007). Chemical components of Centella asiatica
and their bioactivities. Journal of Chinese Integrative Medicine. 5(3): 348

Zink, D. L. (1997). The impact of consumer demands and trends on food
processing. Emerging Infectious Diseases, 3, (pp.467-469). California:
Nestle USA Inc. '

Zitzelsberger, W., Ziegler, W., and Wallnofer, P. (1987). Stereospecifity of the
degradation of veratrylglycerol-[beta]-2, 4-dichlorophenylether, a model
compound for lignin bound xenobiotic residues by Phanerochaete
chrysosporium, Corynebacterium equi and photosensitized riboflavin.
Chemosphere, 16(6): 1137-114.

117





