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86. Big Data Analytics In Social Media Using Data Mining Techniques: A Survey.

V Alli Rani*, and S Pradeepa.

87. Pattern Recognition Using PCA algorithms.

G Uma Maheswari*, EP Ephzibah, and V Mareeswari.

88. Exploiting Movie reviews using Unigram feature Propagation in micro blogging.

Christy A and Meera Gandhi G*.

89. Characterization and inhibition by natural agents of multidrug resistant bacteria isolated from wounds.

Abdul-Raouf Al-Mohammadi*.

90. Antidepressant-Like Effect of Amaranth Oil Pre-Treatment In Experimental Myocardial Infarction.

N Preobrazhenskaya*, T Berezhnova, V Zoloedov, and N Fateeva

91. A Survey on Different Floorplanning Techniques.

Abinaya S* and Saravanan S.

92. Review on Various Classification of Cryptographic Attack and The Countermeasures.

Elavarasi V*, and Saravanan S.
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93. A Review on Enhancing Cache Power Strategies.

Jerline J*, and Vijay Sai R.

94. A Survey on Reduction of Logic Operators in FIR Filter.

Sathiya Priya S*, and Saravanan R.

95. A survey on router in bufferless NoC.

Sivaranjani U*,andMuralidharan D.

96. A Survey Onlow Power With High Performance Hybrid Full Adder.

Thenmozhi V*, Dr Muthaiah R

97. A Survey Paper on Time-To-Digital Converter (TDC).

Mahima R*, and Muralidharan D.

98. Scan-chain free functional testing for secured hardware systems.

Ananth Hari R*, and R Muthaiah.

99. FIR filter design for 2-1 Sigma-Delta Modulator using Simulink Model.

U Jagan Mohan*, and R Muthaiah.

100. A Survey on Fruit Fly Optimization Algorithm and Its Improvements.

K Kiruthigha*, and KS Ravichandran.

101. Variation in the Levels of Steroidal Sapogenins within the Mature Fruit of Balanitesaegyptiaca and among Kernels of Balanites Fruit
Accessions Collected from Different Geographical Localities in Sudan.

Nour A. Osman-Bashir, and Salah A.A. Elhussein*

102. A Survey on Brain Tumor Segmentation.

B Chitra*, and KS Ravichandran.

103. Antimicrobial Activity Studies on Seed Fibers of Wrightia tinctoria (Roxb.) R.Br.

Keerthi Priya Yadala, T S Gopenath, R Bharath Kumar, and Asha S*.

104. Phylogenetic of Rhacophoridae (Amphibia: Anura) from Sumatra based on Cytochrome-b gene.

Neqita Deliana Benita, Dewi Imelda Roesma, and Djong Hon Tjong*.

105. Preparation, thermal, antimicrobial efficiency and spectroscopic characterizations of Ce(III), Gd(III), Nd(III), Tb(III) and Er(III)
eosin yellow complexes.
Akram M El-Didamony,Mohamed Y El-Sayed, Hammad Fetooh, Eman SE Abd El-Maksoud and Moamen S Refat*

106. Role of CD56 In Diagnosing Small Cell Lung Carcinoma on A Limited Tissue Sample with Marked Crush Artifacts - A Case Report.

D Krishna Dev, Swati Sharma*, Ranjini Kudva, and Manna Valiathan.

107. Survey on Energy Efficiency Protocolsin Wireless Body Area Networks (WBANs).

Ali Abdulla, Swathi Singh, Toni Christo, and Ananda Kumar S.

108. A Survey On E-Learning Based Mobile Cloud Computing.

Bidisha Pyne*, Swarnendu Kundu, and Ananda Kumar S.

109. Forest Fire Detection: A Survey.

X Stella Infanta*, and B Santhi.

110. Wavelet Based Hybrid Compression and Color Clustering Segmentation Algorithm on CT/PET Images for Telemedicine Applications.

Pramod S*, and Ashish Payal

111. Simulation Of Non Deterministic Cellular Automata By Boolean Circuits.

Nisha VM*, and Sajidha SA.

112. Caralluma lasiantha: A review on it’s vital role in Indian Traditional Medicine.

Sireesha Malladi, Venkata Nadh Ratnakaram*, Suresh Babu K, and Pullaiah T.

113. Modeling of the electrical resistivity of vegetable oils:Palm and Prickly pear oil.
M Serghini Idrissi, O K Kabbaj, A Bouziani*,S Bougarrani, I Hassanain, K Ellouzi, A Kafih, A Elhourch, L El Moussaoui, S Belekbir, F
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Hlimi, L Hammari, M Belgharza, and M Alaoui El Belghiti.

114. Develop Prescription Food Compositions Intended for Individual Meals.
Vladimir Vsevolodovich Sadovoy*, Irina Alexandrovna Trubina,Tatiana Viktorovna Shchedrina, and Elena Alexandrovna Scorbina.

115. Assessment of the Opinion of Iranian Dentistry Students, about Training Method and Equipment in the Dental Prosthodontics
Department.

Sina Safari, Molook Torabi Parizi*, Hadi Nader Zadeh, and Marjan Kheirmand Parizi.

116. Opto-electronic properties and molecular design for photovoltaicapplications of new materials based on 1-aza-azulene.

T Sahdane*, A Laghrabli, R Benallal , H Bougharraf, B Azize, and B Kabouchi.

117. Risk of Sharpsand Needle Stick Injuries among health care workers in a Teaching Hospital, southwest of Iran.
Sahar Geravandi, Farid Yousefi, Seyed Mohammad Alavi, Sasan Moogahi,Mohammad Mahboubi, Zohreh Dehkordi, Bayram
Hashemzadeh, Ahmad Reza Yari, Yusef Omidi Khaniabadi, Masoud Torabpour, Mohammad Javad Mohammadih*

118. Nano-Dispersed Fe3O4 Liquid Crystal Compound Image Enhancement using Advanced Histogram Equalization Technique.

J Sivasri, B T P Madhav, M C Rao, and R K N R Manepalli*.

119. Mixed ligand complexes of Copper(II), Nickel(II) and Zinc(II) with salicylaldehyde tyrosine Schiff base and dimethylaminopyridine/
dimethylaminopyridine and Phenanthroline - Synthesis, Spectral characterization and Biological Studies.

G Brindha, and R Vijayanthimala*

120. Classification of Thyroid Disease Using ACO-MST Techniques.

Poornima M, Sumathi A, and Meganathan S*.

121. A Survey On The Applications Of K-Nearest Neighbour Algorithm And Its Variants.

S Preethi*, and PLK Priyadarsini.

122. Improving Functional and Sensory Properties of Brown Sugar With Addition of Nutmeg Powder.

Neswati*

123. Experimental and Statistical Studies on the Adsorption of Lead in Aqueous Solution using Activated Carbon from Bauhinia Purpurea
Leaves.

H Joga Rao*, P King,and Y Prasanna Kumar

124. The impact of the specialized products on the resistance of animals to theX-ray irradiation.

KA Saparov*, Z Yessimsiitova, BA Abdullayeva, IM Zharkova, SA Mankibaeva, and B? Tynybekov.

125. Over-The-Counter Vs Prescription Medications-A Case Analysis On Customer Perceptions.

J Sethuraman*, C Vijayabanu, and V Srinivasakumar.

126. Development of Phytosome – Black Tea Extract Complex By Different Methods And Study Of Cholesterol’s Effect On Entrapment
Efficiency.

Angreni Ayuhastuti*, Anisha Noviani Agustin, and Siti Rahmani Fauziyyah.

127. Mechanical Properties and Micro Structure of Kenaf-Hair Hybrid/Epoxy Composites.

Siva R*, Gokul K, Vigneshwaran K, Mahamed Naveed Khan Patan, and Purusothaman M.

128. Uncatalyzed Oxidation of Anti Tuberculosis drug, Pyrazinamide by Cu(III) Complex in Aqueous Alkaline Media: A Kinetic Approach.

Umarfarooq R Bagwan, Abdulazizkhan L Harihar*, Shekappa D Lamani, Irfan N Shaikhand Amit B Teradale.

129. Synthesis and Characterization of Citrate Capped Au Nanoparticle Dispersion in Liquid Crystalline Compounds.

R K N R Manepalli*, M Tejaswi, M C Rao, G Giridhar, B T P Madhav, and V G K M Pisipti

130. Uterine Prolapse in a Jersey-Red Sindhi Cross Cow.

N Kasturi*, M Selvaraju and S Sendilvelan

131. Osteoporosis and its implications in dentistry.

Ketaki Kamath*, and Dhanraj Ganapathy.

132. Synthesis, Characterization and TGA Studies of Co (II), Ni (II) and Zn (II) Complexes of 3-(2-(4-hydroxy-3-methoxy benzylidene)
hydrazinyl)-2H-benzo[b] [1, 4] oxazin-2-one Schiff Base.
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Kavitha N, and Anantha Lakshmi PV*.

133. Heart Rate Variability in Athletes Specializing in Middle-Distance Running during Mesocycle.

Olha Roda*, Svitlana Kalytka, Anatoliy Tsos, Olga Andriichuk, Olena Ishchuk, Oksana Shvets

134. Effect of low frequency electromagnetic treatment on raw meat.
Anton Alekseevich Nesterenko*, Andrey Georgievich Koshchaev, Nadezhda Viktorovna Kenijz, Damir Saferbievich Shhalahov, and

Kristina Rudol'fovna Vilts.

135. Development of device for electromagnetic treatment of raw meat and starter cultures.
Anton Alekseevich Nesterenko*, Andrey Georgievich Koshchaev, Nadezhda Viktorovna Kenijz, Damir Saferbievich Shhalahov, and

Kristina Rudol'fovna Vilts

136. Reproductive and fattening quality of pigs various genotypes.
Vladimir Anikeevich Pogodaev*, Anatoly Nimeevich Arilov, Anatoly Foadovich Shevhuzhev, Alexandr Pavlovich Marynich, and Rashid

Hasanbievich Kochkarov

137. Complex assessment of meat efficiency and quality of meat rabbit breed "Chinchilla"
Natal'ja Jur'evna Sarbatova*, Vladimir Jur'evich Frolov, Tatyana Aleksandrovna Ruleva, Olga Vladimirovna Sycheva, and Ruslan

Saferbegovich Omarov.

138. Subcutaneous Filariasis mimicking Myositis: A Case Report.

Rashmi Khemani, Swati Sharma*, and Manna Valiathan

139. Torsion of the ovary with incidental finding of Teratoma: A Case Report

Ekta Jajodia, Swati Sharma*, and Manna Valiathan.

140. Formulation and Evaluation of Sustained Release Dosage Form of Metformin Hydrochloride using A Combined Hydrophobic and
Hydrophilic Matrix

Sundara Moorthy K*, and Sampathkumar KP.

141. Analysis and Relative Extraction Optimization of Betulinic Acid Using RP-HPLC From Various Parts of Ziziphus Jujuba L.

Dhirendra Kumar, and Kashyap Kumar Dubey*

142. Overall assessment of drinking water security that reaching the consumers.

Tunakova YA*, Novikova SV and Gabdrakhmanova GN.

143. Formulation and Development of Oro-Dispersible Tablets of Metoclopramide Hydrochloride Using Different Taste Masking Agents.

Rakhee K Kotecha*, Anil V Chandewar, and Anand S Surana.

144. Addition Of Weissella Paramesenteroides As Probiotic In Liquid Soap From Abdominal Fat Cattle.

Sri Melia, Afriani Sandra, Arif Trisman, Hendri Purwanto, and Endang Purwati*.

145. Detection and eradication of major microbial contaminants during callus culture of Sugarcane (Saccharum offcinarumL.)genotype Co
86032.

Virdhaval M Nalavade*, Mokshadaa R Naidu, Ravindra R Kale, Avinash S Thorat and K Harinath Babu

146. Insilico docking studies for investigating the anticancer properties of plant based compounds against cervical cancer.

Aishwarya Deshpande, Keerthi Kesavan, and Jayanthi Sivaraman*

147. Entamoeba histolytica Infection in Infancy as a Cause of Diarrhea in Baghdad Private Laboratories

Dhilal Mahdi Al-Muathen*

148. First note on the phenology for the Diptera, Trichoptera, Odonates, Heteroptera and Hydracariens of three sources in the Middle Atlas
(Morocco).

Imane Nechad*, El Hassan El Harchli, Imane Hinchi, and Fatima Fadil.

149. fALSdb – Mutation Browser for SOD1 Mutations causing Amyotrophic Lateral Sclerosis (ALS).

Udayakumar M*, Senthilkumar R, BharathramU, and Shrivatsan AD.

150. Lornoxicam Sustained Release Tablets: Formulation, In-Vitro Evaluation and Comparison with Marketed Lofecam SR.

Sangeetamohanty*, Abhisek Pal, Sudam Chandra SCI.

151. Risk Alleviation Of Pesticides In Agriculture: From History To Analytical Techniques.

Jojiya Grace George, and Aneesh TP*.
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152. The Technology of Obtaining High-Quality Seeds of Sugar Beet.

Kukharev ON , Polikanov AV , Semov IN*.

153. Application of Factorization machines predicting user behaviour for book Recommender Systems.

Preeti Namdeo*, Rupinder Kaur Sandh, and M Venketesan.

154. Performance Analysis of High Efficient CAM Using Parity Bit and Gated Circuits.

M Manimaraboopathy*,G A Sathish Kumar,and M Anto Bennet.

155. Contribution To The Macromycetes Of West Bengal, India: 1-7.
Krishnendu Acharya*, Soumitra Paloi, Prakash Pradhan, Arun Kumar Dutta, Nilanjan Chakraborty, and Anirban Roy.

156. Study the Effect of Eruca Sativa Leaves Extract on Serum Total protein, Sodium & Potassium Ions in Male Rats.

Iman H alrikabi*.

157. Remote Sensing Image and Data Mining in Agriculture.

Neelanjan Bhattacharyya*, Anthanna Sandeep, and Venkatesan M.

158. Identification of Bacteria Causing Subclinical Cow Mastitis: Comparative 16S DNA Sequence Analysis and Biotyping Using MALDI-TOF
MS.

Assia GUENDOUZE*, Ahmed DJEGHADER , Yasmine OUCHERIAH, andMohamed Abdelhafid HAMIDECHI.

159. Prevalence of Urinary Tract Infection and Associated Microorganisms in Iran; A meta- Analysis Study
Lida Bimanand, Iraj Pakzad*, Kouresh Sayehmiri, Masoud Yasemi, Fatemeh Sayehmiri, Hadi Peyman, Reza Azizian, Reza Pakzad, and

Saeid Safiri.

160. Pancrease-Protective Effects of Arabic Gum on Diabetic Type2 Streptozotocin-Induced inAlbino Mice

Doaa Mohamed El-Nagar*

161. Erythromycin production in batch and fed batch bioreactor using agro-industrial wastes.

Ismail G Said, Mohamed A M Farid, Azza M Noor El Deen, Hoda M A Shata and Nayera A M Abdelwahed*.

162. Method Validation of High Performance Liquid Chromatography for Determination of Mycolic Acids Profile of Mycobacterium
Tuberculosis

Asri Darmawati*, Isnaeni, and Muhamad Zainuddin

163. Security Modelling in Cloud.

Thanusha, Ashwini Kolhe,and Venkatesan M.

164. Prevalence of Helicobacter pylori infection in. patients with chronic dyspepsia among rural population A prospective study.

Vedamanickam R, Sakthi Dasan S, Vinoth Kumar R,Ananya J, and Nagendram Dinakaran.

165. Production of mycotoxin and antimicrobial agent by Penicillium sp.and there effect on the growth of some pathogenic bacteria

Nibras Yahya AlSallami*.

166. Ecology and taxonomic revision of family Fibulariidae (Echinoidea: Echinodermata) inhabiting seagrass bed at the vicinity of
Hurghada, Red Sea, Egypt.

Ahmed M Hellal, Walaa M Shaban*, and Salah E Abdel Gaid.

167.  

168. Features of Chemical Kinetics of Concrete Fillers Production from Industrial Waste

Daribayev Zhumanali Yerkinbekuli*, Suleimenova Maria Shaiahmetkyzy, andDaribayeva Natalia Gennadievna.

169. The Effect of Chitosan Concentration on the Characteristics of Sago (Metroxylonsp) Starch Bio-plastics.

Tuty Anggraini*, Ulfimarjan, Fauzan Azima, and Rina Yenrina.

170. Fake Site Area Using Imperceptible Captcha.

Ponmalar G*, and Joshila Grace LK.

171. Cementation of lead from mono-metallic nitrate solution using a modest-agitated reactor.

Heba A. El- Gawad*, I.A. Kattab, A. N. Mahdy, H. Moselhy, O. A. Ibrahim

172. Automated analysis of Histpathology images for cancer diagnosis – A review

Gopalakrishnan T*, Rajeesh J, Palanikumar S, and Narasimhan K
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173. Pharmaceutical Services in Pharmacies and Customer Satisfaction: A Cross Sectional Study in the Banjarbaru Area.

Nani Kartinah*, Shofia Annisa, and Thaita Aria Yuniarti.

174. Molecular Detection for Virulence Factors of Coagulase Negative Staphylococci Isolated from Patients with Urinary Tract Infection.

Mohammed Sabri Abdul-Razzaq*, Jawad Kadhim Al-Khafaji, and Sarah Hashim Al-Helli.

175. Inhibition Of Platelet Aggregation By Anthocyanins Purified From Roselle (Hibiscus Sabdariffa L.) Callus.
Hermann Zagadou ABEDA*, Gilles N'dri KONKON, Lydie Marie Dominique ADOU, Dramane KONE, and Tanoh Hilaire KOUAKOU.

176. Utilization of Fruit Peel Extracts of Persea americana, Cyphomandra betacea, Mangifera odorata and Archidendron pauciflorum as
Antidiabetic in Experimental Rats.
Jenny Ria Sihombing, Christian Agus Bona Satria Sidabutar, Edy Fachrial, Almahdy, Zulkarnain Chaidir, and Abdi Dharma*

177. Morphofunctional Condition of Bones and Hippocampus of White Rats at Experimental Intoxication with Aluminium Chloride.

Areshidze DA*, Timchenko LD, Rzhepakovsky IV, Kozlova MA, Syomin IA, andKuznetsova IA.

178. Anti-Fibrotic Effect of Michelia Champaca L. Against Carbon Tetrachloride Induced Liver Injury in Rats

Ananthi T*, Anuradha R and Mallika Jainu J.

179. GH and DGAT1gene polymorphism effect on beef production traits of Hereford and Limousine bull calves

Sedykh T A*, Gladyr E A, Gizatullin R S Gusev I V, Dolmatova I Yu, andKalashnikova L A

180. Position Aided Cluster Based Routing for Extending Manet Lifetime.

Kavitha T*, and Muthaiah R.

181. Adsorption of Hexavalent Chromium in Industrial Water Using Pithecellobium Dulce Bark.

Muthulakshmi A*, and Baskaran R.

182. Effect of some herbal extracts on the health status of cultured Oreochromis niloticus.

Marzouk M SM, Abdel Aziz MA, Soliman WS, Abbas HH, Mona SZ, Awad E, and Sahr BA ?

183. Effectiveness of A Field Rotation Link In The Technology Of Spring Wheat Cultivation.

Bogomazov SV, Ilchenko PA, Tkachuk OA*, Pavlikova EV, Tikhonov NN, and Sharunov OA.

184. Evaluation of Transport Accessibility as a Basis to Improve the Life Quality of Mobility Impaired Groups of People.
Sergey Alexandrovich Ertman*, Juliya Alexandrovna Ertman, Ilya Alexandrovich Anisimov, and Vera Anatolyevna Svistunova

185. Detection of Micro RNA-499 In Acute Myocardial Infarction, Significance Of A New Marker.

Aliaa Shalaby, Alshaymaa Ahmed Ibrahim*, Hany Elghobary, and Ghada Youssef.

186. Preparation Of An Inclusion Complex System OfEthyl P-Methoxycinnamate - Hydroxypropyl-ß-Cyclodextrin: Characterization and
Solubility Evaluation.

Juni Ekowati*, Retno Widowati, and Dewi Isadiartuti.

187. The Impact of Serum Manganese, Molybdenum and Selenium Levels on Pathogenesis of Preeclampsia.

Nadia Mudher Al-Hilli*, Haydar Hashim Al-Shalah, and Mohammed Abbas Hasan.

188. Study on Catalytic Bio-Digestion of Sugarcane Bagasse Fiber.

Yeshashwini T, and Debjyoti Sahu*.

189. Changes in Blood Pressure during Extracorporeal Shock Wave Lithotripsy (ESWL) on Nephrolithiasis Patients in H. Adam Malik
Hospital, Medan, Indonesia.

*Zulkifli Rangkuti, Edy Fachrial, Ramlan Nasution, and Syah Mirsya Warli.

190. Evaluation of Transport Accessibility as a Basis to Improve the Life Quality of Mobility Impaired Groups of People.
Sergey Alexandrovich Ertman*, Juliya Alexandrovna Ertman, Ilya Alexandrovich Anisimov, and Vera Anatolyevna Svistunova

191. Comparison the effect of two methods, patient controlled analgesia and non-steroidal anti-inflammatory drugs after elective
cesarean: A Patient Education Program.

NeginRezavand, Roya Raeisi, Ali Reza Ghorbani, and MajidAhmadi*.
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192. Gel Dosimetry By Medical Imaging Modalities And Future Of Molecular Imaging

Hossein Masoumi*.

193. Some Principal Issues of Molecular Techniques in Health Research: Facilitators and Barriers, Advantages and Disadvantages.

Masoomeh Bakhshayesh*, Anahita Moaveni, S. Amir Yazdanparast, andGelareh Vahabzadeh.

194. Survey of Image Segmentation Algorithm for Medical Images: Challenges and Methodologies.

Chinmayi P, Prabukumar M, and Agilandeeswari L*.

195. Epidemiological and Diagnostic Study for the causes Swimmer's itch in AL-Najaf AL-Ashraf Governorate.

Jassim Hameed Rahma*, and AI-KuzaaySafaa Rahim Khadoom.

196. Morphometrics and morphological comparative study of three natural populations of Zizyphus Lotus.

Rais C, Lazraq A, Houhou M, Elhanafi L, Fennane A, El Ghadraoui L, Mansouri I, and Louahlia S *

197. Plasmid curing pattern of nosocomial pathogens of intensive care units (ICU) in Zagazig University Hospital
Soheir Saad Abd El-Salam*, Mohammed Farouk Ghaly, Ahmed Anwar Shahen, Mahmoud Mostafa Amer, and Sanaa Atef Abdelkader.

198. Improvements Availability Phosphorus (P) On Acid Soil Through Utilization Of Phosphorus (P) Solubilizing Microbial And Organic
Matter.

Muh. Jayadi*, Burhanudin Rasyid, Asmita Ahmad, Rina Mariana, and Ahdin Gassa.

199. The antidiabetic effect of Moringa oleifera leaves extract on some biochemical paramers of diabetic rats induced alteration in
cytoskeletal desmin of cardiomyocytes.

Nabila I. El-Desouki*, Mohamed A. Basyony, Mona M. Hegazy, and Mohamed S. El-Aama

200. IR Spectroscopic Study of Substances Containing Iodine Adduct.
Denis Barinov V,Kuralay Bekesheva B*, Gulbaram Ustenova ?,AsselKurmanalieva R, Assem Kalykova S, and Alexandr Ilin I.

201. Influence of Microencapsulation Technology on The Morphological and Biopharmaceutical Characteristics of Phenibut Microcapsules.

Yuliya Polkovnikova*, Alexey Slivkin, Kseniya Koryanova,and Ekaterina Tretyakova.

202. Role of diazepam on stress- related changes in rat liver cytoskeletalIntermediate filaments and CD34 expression.

Nabila I El–Desouki*,  Gabry MS, Nagi HM,  and Idrris H Mohamed

203. Platelet aggregation under the influence of some dithiocarbamate derivatives of 9, 10-anthracenedione

Halenova TI*, Nikolaeva IV, Stasevych MV*, Zvarych VI, Lunin VV, Novikov VP, and Savchuk OM

204. Experimental Investigation of Passive Cooling using Solar Reflective Paint (SRP) coating.

Gopalakrishnan R*, Seralathan S, Hariram V, Mohammed Raffiq A, and Mohan T

205. Antiviral Activity of Marine Sponges Homaxinella tanitai and Microxina Subtilis against Hepatitis C Virus.

Suciati*,Irsyad Abdillah, Muhammad Ihsan Uddin, Achmad Fauzi, Myrna Adianti, and Achmad Fuad.

206. The Effect of Combination of Methacrylic Acid Copolymer L Type and S Type 0n the Physical and Chemical Polymer Properties

Sugiyartono, Widji Soeratri, and Muhammad Zainuddin

207. Multi Variable Speed Control of Induction Motor Using Z-Source Inverter.

Ravi Kumar DNS, and Hema Devi J.

208. Intelligent Power Management for Residential Buildings Using Sensor Networks and Zigbee Pro.

Ravi Kumar DNS, and Hema Devi J.

209. Drivers Safety For Alerts On Pot Holes and Humps on Road a Cloud Based Approach.

Ravi Kumar DNS, and Hema Devi J.

210. Partial Synthesis of Farrerol As Antibronchitis Agent from Matteucinol Isolated from The Fern Chingia sakayensis Using Hydrobromic
Acid Reagent.

Suyatno Sutoyo*, Nurul Hidajati, Erika Widiarini,and Anandya Wahyuningtyas.

211. Citrate Capped Silver Nanoparticles Based Liquid Crystals-Spectroscopic Characterization.

Sivaram K, Tejaswi M, Rao MC, and Manepalli RKNR*
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212. Review on Characterization of Poly Butyl Succinate Based Biodegradable Composites

Mohit Arora, Akshay Ahuja, and M. Ramachandran.

213. Study on Palliative Care Services in A Tertiary Care Hospital

Naveen Kumar, Swapna BV*, and Prithvi Rao HT.

214. Enhanced tannase production by Kluyveromyces marxianus NRRL Y-8281 under solid state fermentation of olive oil cake.

Shadia A Fathy, Mona M Rashad, Magda K Ezz, Amira T Mohammed, and Abeer E Mahmoud*.

215. Synergistic effect of copper and organic acids on growth of E. coli and Salmonella sp. from fresh fruits and vegetables.

Balagopal Amrutha, Kothandapani Sundar, and Prathapkumar Halady Shetty*.

216. Validation of High-Performance Liquid Chromatography Method for Simultaneous Determination of Vitamin C and Folic Acid in
Multivitamin Tablet.

Febri Annuryanti*, Tiara Vista Ramadhani, and Riesta Primaharinastiti.

217. Development of Technology for Multicomponent Brine.
Abzhanova Sholpan A*, Baibolova Lyazzat K, Matibaeva Ainur I, Zhetpisbaeva Bagila Sh, Rskeldiev Berdan A, and Mukhtarkhanova

Rauan B

218. Studies on the effect of olive mill waste on pre-harvest and plant fungal diseases.

Nadia G El-Gamal, Sherien MM Atalla*, and Aliaa R El-Shamy

219. Assessment of Nurses' Documentation in Surgical Wards at Baghdad Governmental Hospitals

Fatma Makee Mahmood*.

220. Association of TNF-a genotype with Rheumatoid Arthritis patients in Iraq.
Mona Al-Terehi, Nabil Mohamed Jawad, Abu Amar Zaidan, Israa H. Mohcen,Haider K. Zaidan, and Ali H. Al-Saadi.

221. Analysis of single or combination of factors causing carpal tunnel syndrome.

Sangameswaran TK, Syed Safina SS, Raveendran SR*, and Radhika M.

222. Clinical Signs and Panoramic Radiographs as a Diagnostic Tool for Eruption Disturbance of Permanent Maxillary Canines.
Gabriela Kjurchieva Chuchkova*, Lidija Kanurkova, Cvetanka Bajraktarova Mishevska, Snezana Pesevska, Vesna Jankulovska,

Aleksandar Grcev, Evdokija Jankulovska

223. Toxicity of Citronella Grass Essential Oil (Cymbopogon nardus (L.) Rendle) to Female and Nymph German Cockroaches (Blattella
germanica (L.))

Robby Jannatan, Resti Rahayu*, Henny Herwina, and Nasril Nasir.

224. Pharmaceutical Microbiology and Biotechnology Cultural Conditions Affect the Growth of Endophytic Fungi Aspergillus fumigatus and
Improve Its Total and Bioactive Metabolite Production.

Puji Astuti*, Dyah Aryantini, Willy Tirza Eden, and Wahyono.

225. Heavy Metals in Freshwater Ecosystem of the Kenon Lake (Transbaikal Territory, Russia).
Gazhit Ts. Tsybekmitova, Alexey P. Kuklin, Natalya A. Tashlykova*, Ekaterina Yu. Afonina, Balzhit B. Bazarova, Mydygma Ts. Itigilova,

Eugenia P. Gorlacheva, Petr V. Matafonov, and Alexey V. Afonin.

226. Hydrobiological evaluation of the sources of the Fès-Taza corridor region: source Atrous and source Louali (Morocco)

Hinchi I, Nechad I, Fadil M, and Fadil F.

227.  

228. Study of The Adsorption of a Cationic Dye (Methylgreen) on Zinc Oxide in Aqueous Medium. Validity of Some Isotherm Models in This
Process.

Bousnoubra I*, Djebbar K, and Sehili T.

229. Law enforcement practice in the field of regulation rent for the land.
Olga Vladimirovna Akhrameeva*, Oksana Viktorovna Zhdanova, IrinaFyodorovna Dedukhina, Nadezhda Viktorovna Miroshnichenko,

and Dmitry Sergeevich Tokmakov.

230. Modeling the main trends development regional labor market in conditions of globalization economic processes
Olga Harlampievna Kaznacheeva*, Yana Vitalievna Vorokhobina, Olga Nikolaevna Nikulina, Marina Viktorovna Popova,and Eduard

Evgenevich Tikhonov

231. Effect of feeding the sheep at different ages on morphometric indices of duodenum
Vladimir Ivanovich Trukhachev*, Vladislav Anatoljyevich Porublyov, Nikolai Viktorovich Agarkov, and Tamara Ismeljyevna
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Botasheva.

232. Modeling sustainable balanced development the regions in the single economic space of the state.
Olga Ivanovna Shatalova*, PolinaVladimirovnaShmygaleva, OlgaValer’evnaBruzhukova, ElenaAnatol’evnaVelichenkoand

EvgenyVladimirovichShekhovtsov.

233. Economic and statistical evaluation of the level of sustainable development of rural areas.
Victor Ivanovich Lebedev*, Inna Victorovna Lebedeva, Stanislav Aleksandrovich Molchanenko, Svetlana Aleksandrovna Molchanenko,

and Alexander Vasilyevich Shuvaev

234. Adaptive system of parameter settings of self-moving harvesters – threshers’ operational procedures.
Yuriy Aleksandrovich Tsarev*, Evgeny Ivanovich Trubilin, Evgeny Vladimirovich Truflyak, and Elena Yuryevna Adamchukova.

235. Method Development for Correction the Immunological Status of Newborn Animals.
Vladimir Ivanovich Trukhachev*, Anatoly Fedorovich Dmitriev, Valentin Sergeevich Skripkin, Alexander Viktorovich Agarkov, and

Nikolay Viktorovich Agarkov.

236. Dynamics of cellulolytic microorganisms on the virgin soil and arable black soils of the central Ciscaucasia.
Valery Sergeevich Tskhovrebov*, Vera Ivanovna Faizova, Anastasia Mikhailovna Nikiforova, Lyudmila Mikhailovna Onischenko, and

Andrey Anatolievich Novikov.

237. Workforce planning distribution of the region's results.
Irina Vladimirovna Zaitseva*, Anna Nicolaevna Ermakova, Dmitry Valeryevich Shlaev, Evgeny Aleksandrovich Shevchenko, and

Sergey Ivanovich Lugovskoy.

238. Spatial Information Based Fuzzy Clustering Algorithm for Image Segmentation.

Deepthi P Hudedagaddi, and BK Tripathy*.

239. Description of Seroma Production in Modified Radical Mastectomy with Skin Flaps Fixation Patients in H.Adam Malik Hospital, Medan,
Indonesia.

Muhammad Ridha*, Suyatno, and Emir Taris Pasaribu.

240. Thrombolytic Activity of Fibrinolytic Enzyme from Black Soybean Tempeh (Glycine Soja Sieb. Et Zucc) Fermented by Rhizopus
Oligosporus FNCC 6010.

Achmad Toto Poernomo*, and Isnaeni, Purwanto.

241. An Expectation-Based Privacy-Conserving Friend Reference Scheme for Online Public Networks.

Aswini T1, Anugraka I*, and L Lakshmanan.

242. Mutations in the WNT10A Gene in Patients with Tooth Agenesis.

Darko Pop Acev *, Gabriela Kjurchieva Chuchkova, and Lidija Kanurkova.

243. Kinetics and mechanism of the oxidation of p-xylene using permanganate in aqueous acetic medium.

P Rajendran, P Bashpa, and K Bijudas*.

244. Antibacterial Activity of Butanol Extract from Cell Free Fermentation Broth of Streptomyces spp.Isolated from Vegetable Plantation
Soil.
Isnaeni*, Mega FERDINA WARSITO, Noor ERMA NASUTION, Ni Made MERTHANIASIH, Achmad TOTO POERNOMO, Diana FAIRUZ, and

Astrid HANIFAH.

245. Antioxidant and anti-tubercular activity of some 3-substituted-1,3-dihydro-2H-indole-2-one derivatives.

Vivek Singh Bhadauria, Sujeet Kumar, Arpit Katiyar, Debajyoti Das, and Subhas S Karki*.

246. Cytomorphological Changes of Gepatorenalny System of Rabbits at The Combined Poisoning with Xenobiotics.
Marina M. Salnikova*, Elena G. Gubeeva, Vadim R. Saitov, Konstantin Kh. Papunidi, Ilnur R. Kadikov, Farukh A. Sunagatullin, and

Sergey Yu. Smolentsev

247. Methodical aspects of determining the trajectories of global determinants of local markets crop production.

Natalia Vadimovna Snegireva, and Polina Vladimirovna Shmygaleva.

248. Krukenberg Tumor – An Enigmatic Entity – Case Report with Emphasis on The Role Of Frozen Section.

Pooja Jain, Swati Sharma*, and Manna Valiathan.

249. Do Cholesterol Lowering Drugs Affect Electrolyte Balance In - Hypertensive Patients?.

Gaurav Sharma B, Akshay nandavar, Maben EVS, Kotian MS, and Ganaraja B*.
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250. Synthesis, Characterization, Surface active properties, Biological Activity of ethoxylated dodecyl-benzenesulfonamide.

MA Migahed, Salah M El-kousy, Reham F Tayel, and EG Zaki*.

251. Technologic qualities of sugar beet root crops in foliage application of melafen and trace elements.
Vladimir Ilyich Kostin, Vitaly Alexandrovich Isaychev, Vladimir Alexandrovich Oshkin, Evgeny Evgenievich Syapukov

252. Influence of melafen on redox enzymes in sprouting sugar beet

VladimirIlyich Kostin, Vladimir Alexandrovich Oshkin

253. Biopreparations In the Spring Wheat Fertilization System.

? Kh Kulikova*, S N Nikitin, and ? L Toigildin.

254. Comparative study of dexmedetomidine, butorphanol and tramadol for post-spinal anesthesia shivering

Keerthi P, and Shaila S Kamath*.

255. Oral health changes during orthodontic treatment.

Zabokova-Bilbilova Efka*, Julijana Stevanandjija, Georgiev Zlatko, and Sotirovska-Ivkovska Ana.

256. Morphological characteristics of neural population of a hippocampus of Wistar rats in norm.

DA Areshidze*, MA Kozlova, IA Syomin, IA Kuznetsova, and JP Molokanova.

257. Comparison of Nutritional Behaviors of Women with and Without PMS Working in Hospitals in Hamedan in 2015.

Maryam Ataollahi, Marzieh Otogara,Seyedeh Zahra Masoumi*, and Ghodratollah Roshanaei.

258. A Robust and Reversible Watermarking (RRW) Technique Based on a Time-Stamp in Relational Data.

Sibyl Ann Jacob*, Vaishnoodevi Ramdas, and Mohana Prasad K.

259. Effective Web Log Mining using Combination of K-NN Algorithm and Apriori Algorithm.

Mohammad Rafey*, Mani Kant,and Mohana Prasad K.

260. Cloud SAAS: Integration of IAAS & SAAS for Effective Cloud Management System with Resource Sharing Among Cloud.

Sachin Bashyan*, Saurav Raj, and Mohana Prasad K.

261. An Efficient Privacy-Preserving Ranked Keyword Search Method over Encrypted Cloud Data.

Sai Pavan Kumar P, Yaswanth Sai P*, and Mercy Paul Selvan.

262. Embedded travel aiding system for visually challenged people.

Sriram AL*

263. A novel security system for sensitive documents using RFID and Back propagation arti?cial neural networks.

Sriram AL*.

264. A Survey On On-Board Data Processing A Suggested Powerful Solution For On-Board And Multispectral Data Processing Using
Efficient Fast Processing Architecture.

Sriram AL*, and Hariharan K.

265. Antibiotics regulations in Dental Practice.

S Niveda Subash*, and Subash Sharma.

266. Exploration of modify genes expression in wheat via the enhancement of Bacillus Subtilis.

Abo Doma A, Shoaib RM,and Mohamed Hamdy Amar*.

267. Enhanced QOS Enabled Multipath Routing (EQAMR) For MANETs Inspired by Swarm Intelligence.

I Alagiri*, and V Madhuviswanatham.

268. The Contribution of Biostatistics Knowledge of Psammophile Mountains of Tlemcen (Western Algeria)

Stambouli-Meziane Hassiba*, Hassani Faïcal, and Bouazza Mohamed.

269. Dental Image Segmentation Using Fast Marching Method for 2D to 3D Registration

Megalan Leo L*, and Kalpalatha Reddy T.

270. Antimicrobial Activity of Silver Nano Particles Biosynthesized by Lactobacillus Mixtures.

Haider Salih Jaffat*, Nawfal Hussein Aldujaili, and Athraa J.Abdul Hassan.
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271. Probabilistic detection and temporal segmentation of cichlid fish tumour using watershed and modified threshold technique

Stephen john T, Sivasundarapandian S, and Deborah paripuranam T.

272. Algae Disintegration in Raw Water at Semberong Barat Dam Johor Malaysia Using Sonification Wave.
Roslan Omar*, Zaharah Ibrahim, Zailan Zahid, Elias Ismaila, Ikmal Hisham, Shahzatul Irwan Omar, Siddiq Mustafar.

273. Mothers’ Participation in Improving Girls' Knowledge of Reproductive Health.

Farzaneh Soltani, Zeinab Fattahi, Seyedeh Zahra Masoumi*, and Ghodratollah Roshanaei.

274. Beneficial effect of wheatgrass juice on some biochemical parameters in Type 2 diabetic subjects with reduced lymphocytes count.

Marie-Christine R Shakib*, Shreef GN Gabrial, and Gamal N Gabrial.

275. Insulator Tip Detachment as an Unprecedented Complication during Arthroscopic Surgery

Mohd Ikraam Ibrahim*

276. Antenatal ?areduringMultiple Pregnancies.

NikitinaIN, KondratiukVK, KalashnikNV,IkonopiscevaNA,andBabarTV

277. Isopodiosis in Some Fishes From Egyptian Qaroun Lake: Prevalence, Identification, Pathology and In Vitro Trials to get rid of it.

Shaheen AA, Abd EL Latif AM*, Elmadawy RSand Noor Eldeen AI

278. Phenological study of the crustaceans and molluscs from three major sources of the Middle Atlas (Morocco).

Imane Nechad*, El Hassan El Harchli, Farah Gaamoussi and Fatima Fadil

279. Ability of Bacillus Amyloliquefaciens Isolated from Corn on mycotoxins degradation

A Noah Badr*, M M Youssef, A F Logrieco, and H A Amra.

280. Mycoflora in contaminated soil of automobile workshops and their abilities for biodegradation of used motor oil.

Mohamed Fadl Awad*.

281. TGFB 1, PTGS 2 Genes Expression during Dynamics of Wound Healing and with the Treatment of Melanin

AS Dranitsina*, OV Taburets, KO Dvorshchenko, DM Grebinyk, TV Beregova and LI Ostapchenko

282. Non-Conventional Municipal Wastewater Treatment System Suitable for Egyptian Villages and Small Communities.
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ABSTRACT 

 
Tempeh is a famous Indonesian traditional fermented food. It is made by various soy and legumes as 

raw materials. In this research, black soybean (Glycine soja sieb. et zucc) is used as a substrate for 
fermentation process by fibrinolytic enzyme producing Rhizopus oligosporus FNCC 6010. Optimization of the 
fermentation process was performed by temperature and inoculums concentration. The tempeh fibrinolytic 
enzyme (TpFE) was extracted from the tempeh by water and centrifuged to separate supernatant from solid 
materials. Ammonium sulfate was used for partially the TpFE purification. The enzyme activity was tested by 
fibrin plate. It was found that the TpFE activity from the supernatant is 2,745 U/ml with a protein 
concentration of 10.358 mg/ml and specific activity is 0.265 U/mg. Furthermore, increasing concentrations of 
ammonium sulfate for partial purification was affected the TpFE activity. The higher concentration of 
ammonium sulfate is the lower the enzyme activity. The maximum activity of fibrinolytic was obtained at a 
temperature of 45 ºC. The highest activity of the fibrinolytic enzymes (22,851 U/mL) was achieved at pH 5,5. 
Addition of Ca++, Co++ and Mn++ in the fermentation media lead to increase the TpFEactivity, 23.653 U / mL, 
22.262 U / mL and 21.566 U / mL respectively. Trombolitic  activity in vitro clot lysis results in a decrease to 
97.6% 
Keywords: Black soybean tempeh, Rhyzopus oligosporus, Thrombolytic activity, fibrinolytic enzyme 
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INTRODUCTION 
 

The fibrinolytic enzymes of microbial origin that are able to dissolve endogenous thrombi in vivo were 
reported. Mechanism action of the fibrinolytic enzymes as thrombolytic was also studied special focus on the 
structure and character of the enzymes. Streptokinase, for example, is produced by b-hemolytic streptococci 
and exerts its enzyme action indirectly by activating plasminogen. On the other hand, staphylokinase is 
produced by Staphylococcus aureus by stoichiometric complexation with plasmin (ogen) that activates other 
plasminogen molecules. Serrapeptase is a different fibrinolytic enzyme produced by entero bacterium Serratia 
sp. E-15 with multiple functions including fibrin degradation. In addition, nattokinase is one of 
the fibrinolytic enzymes, produced by Bacillus natto, derived from fermented food [1]. On the other hand, the 
available thrombolytic agents are very expensive and cause side reactions effects such as increasing the risk of 
unwanted bleeding internally in the intestine channel when used orally.  

 
Thrombolysis therapy with thrombolitic agents, such as alteplase, anistreplase, streptokinase, 

urokinase and tissue plasminogen activator (t-PA) is often used to degrade the clot formed in vascular disease. 
Therefore, the agent thrombolitic still continues to be developed to obtain a therapeutic agent with a lower 
risk of side effects as well as a relatively affordable cost [2]. Research on isolation and screening activity of 
fibrinolytic enzymes from many microorganisms as agents of thrombolysis has been reported. Fibrinolytic 
activity on various fermented foods from Korea (Chungkookjang and Doen-jang, Jeot-gal); Japan (natto) has 
been studied. Tempeh soybeans fermented by Fusarium sp has also been studied to produce proteolytic 
enzymes that have fibrinolytic activity [1]. Tempeh is Indonesian traditional food that is processed through 
fermentation technology by using soybean and Rhizopus spp. [3]. The soybean tempeh fermented 
by Rhizopus spp. could be able to produce proteolytic enzymes that are potential as fibrinolytic agent [4]. Most 
of the tempeh made with basic ingredients of soy, but can also be made from a wide variety of beans such as 
black soybean (Glycine soja sieb.et zucc), koro bean (Mucuna pruriens), red bean (Phaseolus radiatus), and 
tunggak bean (Vigna unguiculata). Peng et al. (2003) [5] have managed to do a purification of fibrinolytic 
enzymes of Bacillus amyloliquefaciens DC-4 from dochi, the traditional food of Chinese origin made of soy. In 
addition, purification of fibrinolytic enzyme nattokinase from Bacillus subtilis TKU007 has been carried out by 
[6]. In his research, nattokinase obtained through purification with a 3-stage procedure that precipitation 
with ammonium sulfate. This research, the thrombolytic activity of TpFE extract from black soybean 
(Glycine soja sieb. et zucc) fermented by Rhizopus oligosporus FNCC 6010 has been investigated. The 
performed a partial purification and characterization of the influence of pH, temperature, and metal activator 
has been performed. In addition to testing the thrombolytic activity using clots lysis. 
 

MATERIAL AND METHODS 
 
Materials 
 

Fibrin, thrombin, fibrinogen and plasmin (all from human plasma), nattokinase, and tyrosine (Sigma-
Aldrich, St. Louis, MO, USA). Sephadex 50 (Pharmacia, Uppsala, Sweden). All other chemicals and reagents 
used are analytical grade. 
 
Microorganism and maintenance of culture 
 

Rhizopus oligosporus FNCC 6010 was derived from Microbiology Laboratory, PAU Pangan Gizi Gadjah 
Mada University and grown on potato dextrose agar slants at 30oC for 3-5 days and stored at 4oC. The stock 
culture was revived on fresh agar slants medium for the whole experiment. 
 
Collection of legume for tempeh production 
 

The black soybean (Glycine soja sieb. et zucc) was obtained from Indonesian Legumes and Tuber 
Crops Research Institute in Malang, East Java, used as raw material for tempeh production. 
 
 
 
 



     ISSN: 0975-8585 
 

 

January –February  2017  RJPBCS 8(1)  Page No. 1887 

Preparation of tempeh [7] 
 

Producing tempeh from black Soybean (Glycine Soja Sieb . Et Zucc) fermented by the Rhizopus 
oligosporus FNCC 6010 spores obtained a compact mass texture and homogenous structure as well as taste, 
smell and distinctively flavored tempeh. Yellowish white, but white color evenly on the surface is due to the 
presence of mycelium growing on the surface of the seed legume after 44 hours incubation (Figure 1). The 
tempeh texture can be determined by identification of dense surface mycelia. If the mycelia were lush, it 
indicates that the texture of tempeh has a compact, and vice versa. Rhizopus oligosporus FNCC 6010 is obligate 
aerobes, so the availability of oxygen absolutely is rate determinate factor for the fermentation process. 
Incubation for the tempeh preparation was carried out at Laminar flow cabinet to minimize contamination 
during the experiment. The specification of the tempeh produced was appropriate to national food standard. 
 
Qualitative screening for proteolytic enzyme production 
 

About 20,0 mg of tempeh extract was plated  onto  protein agar plates containing skim milk powder 
100 mg, peptone 5g and agar 20g per liter at pH 5.0, incubated  at  37°C  for  24  h.  A  clear  zone  of  skim 
hydrolysis has appeared from protease  producing samples. The diameter of the clear zone was observed and 
measured. 
 
Qualitative screening of fibrinolytic enzyme [8]  
 

In a 90 mm petri dish, 5 mL of 0.5% w/v fibrinogen from bovine plasma in 50 mM Tris-HCl buffer (pH 
7.8) mixed with 5 ml of 2% (w/v) agarose and 0,1 ml of thrombin (100 NIH U/ml). Petri dish is allowed to stand 
for 30 minutes at room temperature to form a layer of white clouded fibrin clots. Half of the petri dish is 
heated at 85oC for 30 minutes to deactivate plasminogen (plasminogen petri dish free fibrin obtained) and the 
remaining is considered rich fibrin plasminogen. Furthermore, 10 µl of each crude enzyme extract was 
dropped carefully on surface media. The petri dish was incubated at 37oC and then observed every 6 hours for 
18 hours. The fibrinolytic activity was observed as observed by measuring the clear transparent zone. The clear 
transparent zone indicate degradation of fibrin and its diameter is proportional to the TpFE potency. All 
experiments were performed three times. 
 
Effect of pH 
 

Optimization of medium pH was performed by maintaining the pH using various buffer solutions such 
as glisin-HCl  (pH  2.0-3,5),  acetic 0,05 M (pH 3,5-5,5), phosphate 0,05 M (pH 5,5-8,5), and glisin-NaOH 0,05 M 
(pH 8,5 - 12,0). Each media was inoculated by culture and grown for 24 hours at optimum temperature. The 
culture was filtered and the filtrate was centrifuged at 10,000 rpm for 10 min and supernatant was assayed for 
the fibrinolytic enzyme activity. 
 
Effect of temperature 
 

The optimization of temperature, the activity of the fibrinolytic enzyme was observed at various 
temperatures (37- 80oC) in 0.05 M phosphate buffer solution pH 7.0. 
 
Effect of inoculum volume 
 

The volume of inoculum used to optimise the enzymes production was arranged at 0.5, 1.0, 1.5, 2.0 
mL. The black soybean was depped in water for 16 hours, incubation was done at 30oC for 36 hours. 
 
Effect of metal ion [9]  
 

The effect of metal ion was performed by incubating 100 uL enzyme solution added by 100 uLmetal 
ion solution until the final concentration of 1 and 5 mM at room temperature for one hour.  The enzyme 
activity was assayed quantitatively. The metal ion used were KCl, NaCl, CaCl2, CuCl2, CoCl2, MgCl2, MnCl2, ZnCl2 
and FeCl3. 
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Extration of TpFE enzyme 
 

About 150 grams dried tempeh (by adding liquid nitrogen) were cut in the shape of cubes, put in a 
mixer with filters and add 250 mL of buffer phosphate 0.05 M pH 7,0 solution. The homogenate was destroyed 
and poured into the tube, centrifuged at 4oC, 9000 rpm for 10 minutes. The supernatant was separated and 
lyophilized to gain powder. The powder dissolved in 20 mL of pH 7.0 phosphate buffer solution. 
 
Purification of TpFE by ammonium sulfate fractionation  
 

Fractionation of 0 % - 30 %. Supernatant obtained from crude extract was concentrated by adding 
ammonium sulfate with varying degrees of saturation.The mixture was stirred on an ice bath up to dissolved, 
added by 3,28 g of ammonium sulfate, centrifugated 6000 rpm at 4°C in centrifuge refrigerator for 10 min. The 
supernatant was taken for treatment of ammonium sulfate. Fractionation of  30 % - 50 %. The first precipitate 
dissolved with phosphate buffer pH 7.8 solution and continued by dialysis (cut off 12 kd ) process. 
Fractionation of 30% - 40 %. The supernatant of 0 – 30% was stirred on an ice bath up to dissolved, added by 
1,22 gram of ammonium sulfate. Fractionation of 40%-50%, 50%-60% and 60% - 80% were conducted with the 
same way as described above and added of ammonium sulfate 1,24, 3,26 and 3,50 g respectively. 
 
Process of dialysis with cellophane tube  
 

Firstly, the cellophane tubes were prepared for each precipitate, and cut into 15 cm and washed by 
soaking in water at 80 °C for 3 hours. Furthermore, the end of the cellophane was tied with a binder. Secondly, 
a solution of 0.05 M phosphate buffer pH 7.0 prepared in Beaker glass. Each of the precipitates of fraction 0-
30%, 30-40%, 40-50%, 50-60% and 60-80% was dissolved into 10 mL of 0.05 M phosphate buffer pH 7.0and 
then each solution was put into a cellophane tube and tied the other end to form a bag. Each cellophane bag 
containing the enzyme solution soaked into Beaker glass containing phosphate buffer, stirred with a stirrer for 
12 hours in a 4 °C ice bath. Replacement of phosphate buffer solution was performed every 4 hours. Activity 
test was carried out on each of enzyme solution obtained from dialysis process. 
 
Fibrinolytic enzyme activity assay:  
 

The activity of TpFE was assayed by measuring the α-amino nitrogen liberated. A mixture consisting of 
50 uL enzymes, 500 uL of 100 mM Tris-HCl buffer solution at pH 4.5, 100 uL of 3% fibrin substrate and coupled 
to 1 ml of distilled water was incubated at 37 ºC for 1 hour, and then stopped by the addition of 200 uL of 20% 
trichloroacetic acid (v/v). After centrifugation, 0.5 ml of the supernatant was added to 1 ml of ninhydrin 
reagent (0.5 ml of 1% ninhydrin in 0.5 M citrate buffer, pH 5.5, 0.2 ml of the buffer, and 1.2 ml of glycerol) and 
boiled for 10 minutes. Four ml of distilled water was added to each sample and measured the absorbance at 
570 nm and the increase in free amino groups was determined. Tyrosine is used as a standard. One unit of 
proteolytic activity was defined as 1μmol of the α-amino acids released per minute under the standard of 
testing conditions. 
 
Thrombolytic activity assay (Blood Clot Lysis) 
 

The clot lytic effect of the fibrinolytic enzyme was studied with an artificial clot in vitro. The blood was 
collected from healthy mice with written informed consents. The artificial blood clot was made by 
spontaneous coagulation in the centrifuge vials. Then, different doses (100, 200, and 300 units) of the 
fibrinolytic enzyme were added. Nattokinase (250 units) was used as the positive control; buffered saline 
solution was used as the negative control. These were incubated at room temperature for 25, 50 and 75 min 
analyzed. After incubation, fluid obtained was removed and tubes were again weighed to observe the 
difference in weight after clot disruption. The difference obtained in weight taken before and after clot lysis 
was expressed as a percentage of clot lysis. The test was repeated five times. 
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RESULTS AND DISCUSSION 
 

Preparation of Rhizopus oligosporus FNCC 6010 inoculums 
 

Rhizopus oligosporus taken from stock culture was transferred to fresh potato dextrose slant agar 
media, incubated for 72 hours at 30oC. Regeneration of cells successfully produced white and can be turned 
into a blackish color/dark, and when viewed from the surface of the fibers such as cotton. The 
Rhizopusoligosporus spore was collected by added 10 mL saline solution and the transmittant of the culture 
suspension measurement was performed to obtain reproducible condition. Number of cells used for 
fermentation processes was 107 CFU/mL 
 
Preparation of tempeh 
 

Producing tempeh from black Soybean (Glycine Soja Sieb . Et Zucc) fermented by the spores of Rhizopus 
oligosporus FNCC 6010 obtained a compact mass texture and homogenous structure as well as taste, smell and 
distinctive flavored tempeh. Yellowish white, but white color evenly on the surface is due to the presence of 
mycelium growing on the surface of the seed legume after 44 hours incubation (Figure 1). The tempeh texture 
can be determined by identification of dense surface mycelia. If the mycelia was lush, it indicates that the 
texture of tempeh has a compact. Rhizopus oligosporus FNCC 6010 is obligate aerobes, the availability of 
oxygen absolutely is rate determinate factor for the fermentation process. Incubation for the tempeh 
preparation was carried out at Laminar flow cabinet to minimize contamination during the experiment. The 
specification of the tempeh produced was appropriate to national food standard (Table 1). 
 

 
 

Figure 1: Black Soybean (Glycine Soja Sieb.Et Zucc) tempeh produced from Rhizopus oligosporus FNCC 6010 
fermented at room temperature for 44 hours. 

 
Table 1: Tempe test results are compared with the Indonesian National Standard (SNI) 

 

No Criteria Result Requirements (SNI) (SNI) 
 1 Organoleptis   

1.1 Smell Normal Normal, specific 

1.2 Color Normal Normal 

1.3 Flavor Normal Normal 

2 Moisture content (w/w) 55,38±1,7 
% 

Max 65 % 

3 Ash content (w/w) 1,40±0,1  % Max 1.5 % 

4 Fat content 2,99±0,13 
% 

Min 10 % 

5 Protein content (N x 6.25) 
w/w) 

27,3±1,6 % Min 16 % 

6 Fiber content(w/w) 2.29±0.4 % Max 2.5 % 

7 Metal contaminant   

7.1 Cadmium (Cd) Not 
detected 

Max 0.2 mg/kg 

7.2 Lead (Pb) Not 
detected 

Max 0.25 mg/kg 

7.3 Tin (Sn) Not 
detected 

Max 40 mg/kg 

7.4 Mercuri (Hg) Not 
detected 

Max 0.03 mg/kg 
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8 Arsenic (As) Not 
detected 

Max 0.25 mg/kg 

9 Microbial contamination   

9.1 Coliform Negative Max 10 apm/g 

9.2 Salmonella sp Negative Negative/25 g 

 
Qualitative screening for proteolytic enzyme activity 
 

It  was  found  that  the tempeh extract  produced  clear zone sizes  that  were  proportional  to  
Rhizopus oligosporus  growth  size, while  some  colonies,  even  if  their  colony  sizes  were  relatively  small,  
they have exceptionally big  clear  zones  around  them (Figure 2).   To  equalize  this,  a parameter  called  
relative  halo size was determined by the following equation: 
 

 
 

In which d clear zone is diameter formed around the colony (mm), while d colony is the diameter of the 
colony (mm). 

 
 

Figure 2: Proteolytic activity of  Rhizopus olygosporus  FNCC 6010 spores on skim 
milk agar plates (a) and proteolytic activity of a slice of the tempeh fermented 

by Rhizopus olygosporus FNCC 6010 (b) 
 
Qualitative screening for fibrinolytic enzymes activity 
 

Fibrin plate test conducted on agarose-fibrin media containing fibrinogen mixed with thrombin and 
metilen blue. It was found that the mixture of fibrinogen and thrombin formed cloudy white color on agarose 
media. Turbid white blobs are called fibrin. Samples (5 uL) containing fibrinolytic enzyme caused fibrin in the 
plate degraded to form clear zones. Observations were made after 3 hours treatment. The radius of a clear 
zone will be enlarged after more than 3 hours. Within 3 hours of the screening test indicate that the black 
soybean tempeh (Glycine Soja Sieb. et Zucc) produced hydrolyzed regions diameter was larger compared to 
other legumes. Preliminary qualitative screening showed that the Rhizopus oligosporus FNCC 6010 exhibited 
proteolytic activity as well as the tempeh produced by the fungi (Figure 3). The ability of proteolytic enzymes 
production was differ depending on the media used. The media will also cause a variety of legumes degraded 
byRhizopus oligosporus producing different proteolytic enzyme activity. Screening of bacteria and fungi that 
produce fibrinolytic enzyme reported by [10] have successfully produced ninety-four fibrinolytic enzyme -
producing bacterial colonies using soybean substrate. Likewise, Kumaran et al. 2011 has screened the enzyme 
on Ganoderma lucidum. 
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Figure 3: Profile of fibrinolytic enzyme activity and total protein in the precipitate (pellet) on a variety of 

percent saturation of ammonium sulfate with phosphate buffer pH 7. 
 
Enzyme extraction and partial purification  
 
  Enzyme divided into intracellular and extracellular enzymes. This will give the effect of extraction and 
purification methods. Enzyme extraction process can be done by homogenization, centrifugation, filtration, or 
their combination. The first stage of extraction is the addition of phosphate buffer pH 7.2 and homogenized by 
destroying at 4 °C so that it becomes a suspensionSeparation of supernatant and pellets was done by filtration. 
Furthermore, centrifuged at low temperatures 4 °C with a speed of 9,000 rpm for 10 minutes. Centrifugation 
carried out at low temperatures with the aim of maintaining the enzyme remains active. Then the pellet was 
extracted again. The resulting supernatant was added buffer solution, allowed to stand for 48 hours to obtain 
the cell-free supernatant of crude extract fibrinolytic enzymes. Enzymes have been extracted in the 
supernatant still form an aqueous solution with a low enzymatic activity and still contains many impurities. 
From the experimental obtained the crude extract of fibrinolytic enzyme activity of 0,030 U / mL and the 
specific activity of 0.025 U / mg. Thus, the concentration needs to be done through the use of ammonium 
sulfate precipitation of crude extract to the saturation of the enzyme with different concentrations ranging 
from the lowest saturation concentration of 0-30, 30-40, 40-50, 50-60, and 60-80 %. Precipitation with 
ammonium sulfate was based on salting out mechanism, so there is competition between ammonium sulfate 
ions with ion binding protein in water. The higher concentration of ammonium sulfate, the greater density of 
ionic ammonium sulfate is compared to the protein. The result showed that water molecules are bound to the 
greater salt. Decreased water molecules in hydrophobic amino acid residues caused attractive forces between 
molecules of  protein increase when compared to the attractive forces between the protein molecules with 
water molecules so that the protein will precipitate. During the salting-out process, salt concentration must be 
kept so as not decrease in the solution, so that no precipitation occurs simultaneously between purified 
proteins and undesired proteins.In this study, ammonium sulfate precipitation aims to separate between the 
fibrinolytic enzyme with another enzyme partially purified from the crude enzyme, thus fibrinolytic enzymes 
have higher activity than the crude extract. 
 
  The fibrinolytic enzyme activity was greater in precipitate compared to the supernatant (Fig. 3 and 
Fig. 4). The addition of ammonium sulfate of 0-30% saturation obtained the fibrinolytic enzyme activity in the 
supernatant 2,745 U/ml with a protein concentration of 10.358 mg /ml and a specific activity of 0.265 U/mg. 
Increasing concentrations of ammonium sulfate lead to decrease the enzyme activity in the supernatant, 0.905 
U/ml with a protein concentration 4.719 mg/ml (Fig. 4) and the specific activity of 0.191 U/mg at a 
concentration of 80% saturation. 
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Figure 4: Profile of fibrinolytic enzyme activity and total protein in the supernatant on a variety of percent 
saturation of ammonium sulfate with phosphate buffer pH 7 

 
  The fibrinolytic enzyme activity decreased in the supernatant indicates that the protein including 
fibrinolytic enzyme was precipitated by the addition of ammonium sulfate. The increasing saturation of 80% 
makes the fibrinolytic enzyme activity increased up to a maximum of 157.454 U / ml with a protein 
concentration has been precipitated 20.258 mg/ml (Fig. 3) and the specific activity of 7,772 U/mg. 

 
Figure 5: Profile of fibrinolytic enzyme activity influenced by temperature with phosphate buffer pH 7. 

 

 
Figure 6: Profile of fibrinolytic enzyme activity influenced by pH. glycine-HCl buffer (pH 3.0 to 3.5), 0.05 M 

acetate buffer (pH 3.5-5.5), 0.05 M phosphate buffer (pH 5.5 to 8.5), and glycine-NaOH buffer 0.05 M (pH 8.5 
to 12.0). 
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Figure 7:  Profile of fibrinolytic enzyme activity in a variety of metal ions KCl, NaCl, CaCl2, CuCl2, CoCl2, MgCl2, 
MnCl2, ZnCl2 and FeCl3 concentrations of 0.05 mM respectively. 

 
 
Effect of temperature 
 

Temperature variation is used to determine the optimum temperature is a fibrinolytic enzyme in the 
range of 30 º C to 80 º C. To reduce the possibility of interference residual peptides formed during the 
degradation of the substrate protein (fibrin) then after enzymatic reaction of acetic acid is added 
trichloroacetic acid. The precipitate was separated by centrifugation 9000 rpm 4oC. Increasing the temperature 
of the chemical reaction rate will be faster.in Figure 7, the maximum activity is achieved at a temperature of 
45º C with phosphate buffer pH 5.5 for 10 minutes. The enzyme activity reached 13,707 U / ml. The increase in 
activity of the enzyme is due to the kinetic energy resulting vibrational motion, translation and rotation of the 
enzyme and the substrate so that the enzyme substrate interaction becomes larger and faster. At 
temperatures above 50º C (above the optimum temperature), fibrinolytic enzyme activity was gradually be 
decreased due to protein denaturation. Enzymes are protein molecules that can be denatured at high 
temperatures as well. The catalytic activity gradually increased as the temperature rises to the limit and the 
higher temperatures resulting in increased damage to the enzyme. As research on the enzyme activity of 
fermented solid fibrinolytic SSF ( solid state fermentation ) of the fungus Rhizopus chinensis 12, Pleurotus 
eryngii and Pleurotus sajor - caju . Fibrinolytic enzyme activity decreased after the temperature of 50oC 
[12][13], [14]. 
 

Fibrinolytic enzymes from Bacillus firmus NA - 1 isolated from Natto , a traditional Japanese 
fermented food [15] and from Bacillus sp strain CK 11-4 isolated from Chungkook -jang , a traditional food of 
Korea [16], has been reported to be relatively stable at a temperature of 40 º C. While the fibrinolytic enzyme 
isolated from Bacillus subtilis LD - 8547 is reported to have activity between 35o C and 65o C with optimum 
activity at a temperature of 50oC . The fibrinolytic enzyme is very stable at a temperature of 45°C after 60 min 
incubation and showed 82 % and 11 % residual activity respectively at a temperature of 60oC and 70oC after 60 
minutes,but at 75oC for 10 minutes, fibrinolytic enzyme activity is lost. Performed on the lyophilized enzyme 
and stored at 4o C, its activity did not change after 2 months and after freezing then performed dissolution, 
fibrinolytic activity remained stable [10]. 
 
Effect of pH 
 

Most of the enzyme showed optimal activity at pH between 5 and 9. Changes in the structure of the 
enzyme will affect the rate of reaction. The relationship between the activity of the enzyme with a 
concentration of hydrogen ion showed that the equilibrium between the denaturation of enzymes at high or 
low pH and its effect on the condition of the enzyme charge, the substrate, or both. At the time a certain 
medium pH changed, will result in changes in enzyme form. Not only on the enzyme, the pH level can also 
change the nature of the charge and form of the substrate. If only there was a slight change in its pH change 
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the structure of enzymes and its substrate to reversible ( irretrievable ). But significant changes that would 
make the pH level and in denaturing, its substrate to an enzyme so that it can perform its function normally in 
the enzyme will be changed. The enzyme has an amino group and a carboxyl group. Both of these groups are 
affected by the strength of the hydrogen ions that will result in the catalytic and enzymatic changes of 
conformation. These changes will be indicated when enzyme activity was treated at the pH range is between 3 
to 12. 
 

The research was carried out the determination of the optimum pH of the fibrinolytic enzyme to 
partial purification results. These characteristics are needed because, the enzyme has many functional groups 
that can be ionized so that it changes the pH will change the conformation of the enzyme, the binding of the 
substrate and the catalytic power of the functional groups on the active enzyme. Changes that may occur is 
the maximum rate of the enzyme, changes in the stability of the enzyme. It looks that have the highest activity 
of fibrinolytic enzymes to achieve optimal at pH 5, is 22,851 U/mL and at pH 5.5 still showed its activity despite 
the ability of the enzyme to hydrolyze started having decreased. Then fibrinolytic enzyme activity is continuing 
to decrease after pH 7 to 12. 
 

The interaction between the fibrinolytic enzyme with the solvent will result in ionization occurs on the 
active site. If the  pH is low or below the optimum pH or pH levels above pH optimum, it will be directly in 
contact with the active site, the result will be a rapid decrease in enzyme activity. Beyond the optimum pH, 
lower fibrinolytic enzyme activity due to characterize of the enzyme protein molecules that have positive and 
negative charges. Ionization of amino acids in the active site of the enzyme is such that it allows the 
electrostatic interaction between the enzyme active site to the substrate to form the enzyme-substrate 
complex. Based on Figure 6, note that the fibrinolytic enzyme extracted from black soybean tends to work in 
an acidic environment. In a study carried out by Cui et al. (2008)  [17] at Cordyceps militaristic fungus that the 
fibrinolytic enzyme activity reached an optimum at pH 6. It is very different from other fibrinolytic enzymes 
have been reported. In general, like the nattokinase most active in the alkaline pH range [18]; [19]; [20]. 
Moreover, the enzyme is very stable in the pH range 5.0-8.0, 37 ° C for 1 hour, but above pH 8.0, the stability 
of the enzyme decreased very rapidly. 
 
Effect of metal ions 
 

Fibrinolytic enzymes in their activities need additional cofactors. Most enzymes require non protein 
co-factors for catalysis. The co-factor is usually as trace elements with small concentrations are able to 
increase the activity. The metal salts of inorganic compounds such as potassium, sodium, calcium, copper, 
cobalt, magnesium, manganese, zinc or Fe. Usually, as inorganic salts produce an effect on the apoenzyme to 
form an active holoenzyme. During the time that others can be as co-substrate cofactors that bind covalently 
to the enzyme.  
 

In this study, all metal ions derived from the chloride, not others. It is avoided that the ionization is 
always uniform in the same salt. In the implementation of the cation is added to a solution of the enzyme so 
that it gets the same concentration of 0.05 mM at the time of fibrinolytic enzyme activity assay. The addition 
of Ca++, Co++ and Mn++ indicates that fibrinolytic enzyme activity 23.653 U / mL, 22.262 U / mL and 21.566 U / 
mL respectively was greater more than control or other metal ions (Fig. 7). Increasing activity of this enzyme 
could be due to the presence of inhibitors of the enzyme removes the enzyme solution (1), change the surface 
tension of the enzyme (2), replace other metal ions in the enzyme active site (3) or may also change the 
conformation of the enzyme (4). During the time that other metal ions did not produce an effect on or even 
decrease the activity of the fibrinolytic enzyme. Increasing activity of fibrinolytic enzyme from Armillaria 
mellea by Ca++ to 126.4% has been reported by [21]. 
 
Thrombolytic activity assay 
 

The lyophilized crude enzyme was characterized and assayed for thrombolytic activity. Table 2 
showed the thrombolytic activity at 250Ul and 500 µl concentration of the crude enzyme expressed as average 
of decreasing of blood clot after 25s, 50s, and 75s treatment (Fig. 8). 
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Table 2: Blood clot observation on thrombolytic activity of crude enzyme from black soybean tempeh 
extract 

 
 

 
Each experimental was performed five times. 

 

 
 

Figure 8:  Fibinolytic activity of black soybean tempeh on fibrin plates (a); That exhibited fibrinolytic activity 
on artificial fibrin agarose methylene blue medium (b) and Thrombolytic activity of the tempeh extract 

observed at 25s, 50s, and 75s in vitro (c). 
 

CONCLUSION 
 

Rhizopus oligosporus FNCC 6010 showed fibrinolytic enzyme activity in the media fibrin plate, Black 
soybean tempe fermented Rhizopus oligosporus FNCC 6010 showed fibrinolytic activity and thrombolytic. 
Characteristics of fibrinolytic enzyme leads to the nature of the aspartic protease is based on an optimum pH 
5.5 and optimum temperature of 45oC. Characters fibrinolytic enzyme lead to the nature of the metal, which is 
influenced by the activator ion Ca ++, Co ++ and Zn. Trombolitic  activity in vitro clot lysis results in a decrease to 
97.6% 
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