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Kalipunan



Compendium of DOST Technologies 2010-2015



About the Cover “Kalipunan” is a Filipino word directly translated as “a



group of” or “lot” which optly represents the core of this publication; to present as one the ingenuity, creativity and dedication of Filipino S&T community. This compendium features 134 DOST-generated and assisted technologies that are ready to leap into the mainstream market thru public and private sector transfer, adoption, and commercialization. To present into thematic clusters, technologies were grouped into Five-Pillar Innovation Ecosystem, namely: Agricultural Productivity, Industry Competitveness, Countryside Development, Disaster Risk Reduction and Mitigation, and Quality Healthcare. [Kalipunan] Filipino word for: assemblage, collection, compilation, confederation, conglomerate, convocation, group, lot, series, society. syn.: nasingiran (ilocano) pagsasama-sama, pagtitipon (tagalog) gin dapon-dapon, magkaibahan, napanuktan (hiligaynon) tinigum, kinubrahan (cebuano) ajunta (chavacano)
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Message It is with great pride that the Department of Science and Technology presents this Compendium of DOST Technologies. This landmark document highlights the journey of S&T community in pursuing technologies relevant to sustainable national development. It showcases the fruits of our investments in strengthening our Research and Development (R&D) capability, in order to generate breakthroughs that directly and equitably benefit the Filipino people nationwide. Innovation is the building block to which a nation’s competitiveness stems from. In this highly globalized world of interconnectivity and rapidly changing demands, the challenge is to stay ahead in the game and remain significant to the needs of society. Being a catalyst for an empowered nation, S&T plays a key role in shaping a country’s economic foothold. The DOST has been adopting game changing strategies in ensuring that the unrivaled mix of dedication, creativity and ingenuity of our Filipino researchers, and scientists will be honored, nurtured, and harnessed in order to yield meaningful contributions to the country’s growth. This document is a testament to the determination of the whole Filipino S&T community in creating a better and brighter future for our country. May this serve as an inspiration for our Filipino researchers and scientists in gearing our nation towards technological adaptation, utilization, and commercialization.



Hon. Fortunato T. de la Peña Secretary Department of Science and Technology KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Message The Department of Science and Technology (DOST), is championing the translation of R&D investments by the government into marketable technologies that would benefit the various sectors of the economy. We are proud to present this Compendium of DOST Technologies that can serve as an excellent tool for the dissemination and sharing of information involving S&T development that has been generated through years of research. The research outputs and technologies presented in this book showcase the technologies generated by the seven (7) DOST Research and Development Institutes and results of collaboration with other members of the scientific community which are useful for increasing productivity of the industry, pursuing further R&D activities, adoption by the community and commercialization by interested adoptors. We look forward to more R&D breakthroughs that will not only enrich the country’s wealth of knowledge but will also play more profound and extensive roles in the competitiveness of the country through increased technology commercialization.



Dr. Rowena Cristina L. Guevara Undersecretary for Scientific and Technological Services Department of Science and Technology 4
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Message The Technology Application and Promotion Institute, as the agency primarily responsible in promoting the commercialization of technologies and marketing the services of other operating units of the Department proudly presents this Compendium of DOST Technologies. The research breakthroughs and scientific knowledge presented in this book hopefully would stimulate investment from the private sector, generate livelihood opportunities for countryside development and present acceptable business ideas for would-be entrepreneurs. We shall continue to enhance our services in support of technology commercialization and help technology producers reach the intended market to benefit the various sectors of society through technology adoption.



Engr. Edgar I. Garcia Director Technology Application and Promotion Institute
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Crop Science and Protection Combating Fusarium Wilth through Resistant Varieties and Biological Control Introduced Cavendish somaclones from Taiwan were tested on Philippine soil and two showed promising performance in terms of productvity and market acceptability-the giant Cavendish tissue culture variant (GCTCV) 218 and 219. GCTCV 218 produces fingers and yield that are almost similar to Grand Nain (GN) at an average of 25kg/bunch (note: GN averages 30kg/ bunch). GCTCV 219, on the other hand has relatively lower yield at an average of 18kg/bunch but is sweeter and can be marketed as highland banana. Application of commercially-available microbial agents in GCTCV 218 such as Trichoderma harzianum enhances action against Fusarium oxysporum f. sp.cubense Tropial Race 4, a moderately resistant somaclone while GCTCV 219, which is very resistant to Fusarium wilt no longer requires microbial agents even in infested soil. Target Beneficiaries: Cavendish Growers and Exporters Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Use of Developed Lakatan to Address Banana Bunchy Top Banana bunchy top virus (BBTV) is the most destructive virus disease of banana in the country as its severe incidence could wipe out a plantation singlehandedly. BBTV-resistant lakatan mutant lines were developed through irradiation and is currently showing intermediate resistant to the disease. Disease spread was observed to be slower in lakatan mutant lines compared to ordinary lakatan. The performance of the lines are being tested in Quirino, Laguna, Batangas, and Davao City and shows varying performance across location: 270-405 days to harvest; 6-9 hands per bunch and 12-26 kg per bunch. Target Beneficiaries: Lakatan Growers and Tissue Culture Laboratories and Nursery Growers. Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 12
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High-Yielding and Virus-Resistant Abaca Hybrid Developed by the Institute of Plant Breeding (IPB) of the University of the Philippines Los Baños (UPLB) using marker-aided breeding technique, the promising abaca hybrid resistant to bunchy top virus (BTV) has a potential fiber yield of 1.56mt/ ha. It also has a fiber recovery of 1.31%, 275 cm fiber length, and 65.8 kg/g-m tensile strength. Target Beneficiaries: Abaca Farmers, Producers, Researchers/Extension workers Contact Details: Dr. Antonio G. Lalusin University of the Philippines Los Baños (049) 5362512 local 230 



Promising Varieties of Coconut for Virgin Coconut Oil and Cocosap Sugar Production Five hybrids (PCA 15-8, Syn Var, PCA 15-9, PCA 15-3, PCA 15-2); 5 tall varieties (BAYT , SNRT, TAGT, BAOT, LAGT); and 1 dwarf variety with 5-7 liters/palm oil yield and high Vitamin E and lauric content were recommended for virgin coconut oil production. Moreover, four hybrids (PCA 15-2, PCA 15-1, PCA 15-3, and PB 121) and two dwarf varieties (CATD and MRD) were recommended for coconut sugar production with high toddy yield (6,000-8,600 L/ha per month) and sap sugar yield (700-1,000 kg/ha per month). These varieties shall be part of the mass production activities for the replanting program in Regions IVA, V, VI, VII, VIII, IX, XI, XII and ARMM. Target Beneficiaries: Coconut Farmers, Entrepreneurs, Researchers, Policy Makers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Crop Science and Protection Improved Mass Propagation Technique for Coconut Coconut tissue culture through somatic embryogenesis is an alternative technique for mass production of coconut. With this technique, the plumule-derived planting materials are produced from embryonic callus-forming somatic embryos and later on regenerate into plantlets over a period of almost three years. One plumule from a mature coconut is expected to produce 1,000 plantlets following the enhanced PCA-coconut somatic embryogenesis technology. Target Beneficiaries: Researchers, Coconut Growers, Farming Communities, Extension Workers, Industry Stakeholders Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Biological Control of Coconut Scale Insect (CSI) Utilization of naturally-occuring insect predators and parasitoids is one of the Integrated Pest Management Strategies for CSI infestation. Insect predators such as Telsimia sp. and Chilochorus sp. parasitize coconut plantation by 65-92%. As a biological control procedure, about 80,000 adult predators have been mass reared and released monthly in CSI-infested coconut farms and in nearby areas to manage the CSI population. Mass rearing of additional biocon agent such as insect parasitoid, is also being done for inoculative release in new areas with CSI invasion. Biological control using native parasitoid or predators could be a safer and more sustainable alternative to chemical control of CSI infestation. Target Beneficiaries: Coconut Growers, Farming Communities, Extension Workers, Industry Stakeholders Researchers.
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Quality Planting Materials for Better Coffee Propagating coffee plants via somatic embryogenensis (SE), an asexual method of plant propagation, has been identified as means to increase its production. Somatic embryos that will develop into mature plants are produced from tissues of the leaves and stems of coffee varieties with superior characteristics without seed formation/fertilization. This results in mass production of true-to-type plants (plants that are genetically similar with each other). This translates to higher revenue outcome, producing high-yielding and superior quality coffee which helps local growers in introducing coffee novelties in the existing markets in the country. Target Beneficiaries: Coffee Farmers, Producers/Cooperatives/ Association, Researchers and Extension Workers, Consumers and Entrepreneurs Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Metarhizium anisopliae as Biological Control for Jackfruit Fruit Borer Metarhizium anisopliae is a fungus that grows naturally in soils throughout the world. It is reported to infect over 200 insect pest species and is currently being used as a biological insecticide to control a number of pests. The sweet potato weevil isolate of Metarhizium was found effective in controlling jackfruit fruit borer, with an infection rate of 84.75. Immature stages of jackfruit fruit borer are most vulnerable because they are still on the surface of the fruit which are directly hit by the Metarhizium suspension during application. Jackfruit fruit borer could infest the fruit in almost all stages, thereby causing considerable loss in jackfruit production. Target Beneficiaries: Jackfruit Farmers, Researchers and Extension Workers, Processors Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Crop Science and Protection Increasing Productivity through Development of New and Improved Peanut Varieties: NSIC Pn 17, NSIC Pn 18 Through the PCAARRD Peanut R&D Program and in partnership with the Department of Agriculture, two new peanut varieties were approved by the National Seed Industry Council from 2013-2015 - the NSIC Pn2013 (ICGV 95390) also known as “G.D, Lasam-Pride” and NSIC 2013 Pn 18 (ICGV 01273) or Namnama 3. The development of improved varieties coupled with improved storage technologies and practices is a helpful input for the improvement of peanut seed production management to be adopted under the formal and informal seed system for the attainment of sustainable supply of quality seeds. Target Beneficiaries: Peanut Growers, Low-income farmers in crop-based farming systems/communities and Agri-entrepreneurs Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Improvement of Peanut Seed Storage System through Super Grain Bag The super grain bag (SGB) makes the principle of hermetic (or airtight) storage available to farmers and processors at low cost. SGBs reduces the flow of oxygen and water between the stored seed and the outside atmosphere. The stability of seed moisture inside the bag prevents wetting and drying, and this stability reduces kernel breakage in peanut thus recovery is high during shelling. This technology extends the germination life of peanut seeds for planting from 6 months to 12 months and controls insect pest infestation during storage without the use of chemicals. Target Beneficiaries: Peanut Growers, Low- income farmers in corn, rice, coconut and fruit crops-based farming systems/communities and Agri-entrepreneurs
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Enhancing Peanut Productivity through Boron Fertilization



Boron is one of the seven micronutrients required for normal growth and development of plants. It promotes proper cell division, cell elongation, cell wall strength, flowering, pollination, seed set, and sugar translocation. Based on recent studies, the combined application of Boron (Solubor Borax and Fertibor) significantly increased peanut yield up to 627–693 kg/ha for BPI Pn 9 variety, 709–1,097 kg/ha for NSIC Pn 15 (Asha) variety, and 1,641–1,907 kg/ha for NSIC Pn 14 (Namnama 2) variety. Target Beneficiaries: Peanut Growers, Low-income farmers in corn, rice, Coconut and fruit crops-based farming systems/communities and Agri-entrepreneurs



Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Sweet Potato Clean Planting Materials (SP-CPM) Utilization of SP-CPM proved to significantly reduce the incidence of the virus disease complex in potato plantation resulting in significant increase in yield and consequently improved the income of the farmers. Dissemination of the said technology is done through participatory approach following the Farmers’ Field School (FFS) on Sweet potato Integrated Crop Management (ICM) that is focused on SPCPM production. Target Beneficiaries: Traditional and non-traditional SP farmers, SP Traders,SP Processors Contact Details:Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Crop Science and Protection Grafting Technology for Year-Round Production of Vegetables Grafting is a natural or deliberate fusion of plant parts to establish vascular continuity and functions as a single plant. The term scion (cyon) refers to the shoot piece or bud cut from a donor plant that will grow into the upper portion of the grafted plant. The terms stock, under stock, or rootstock all refer to the plant that receives and fuses with the scion and functions as the root system of the grafted plant. Grafting of vegetable seedlings is a unique horticultural technology developed to overcome soil-borne diseases and pests and to add extra vigor to the plants under various environmental stress conditions. It is a feasible technology in terms of yield advantage and disease prevention as compared to non-grafted plants during off-season production. Target Beneficiaries: Vegetable Farmers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Improving Productivity through Improved Soil Nutrient and Pest Management Practices Application of gypsum or calcium sulfate, provides calcium for direct absorption by the plant. Calcium helps develop pods and reduces “pops” or unfilled pods, and prevents seed rot caused by fungi. On pest management, recent studies showed that Metarhizium anisopliae, a microbial control agent, can control leaf hopper and leaf folder in peanut. Metarhizium is a green muscardine fungus, which is safe to humans and animals and easy to mass produce. It is easy to apply and is compatible with other pest management options. Trichogramma spp., also a Biological Control Agent (BCA), is efficient against cutworm, leaf folder, and leaf hopper. Trichogramma are dark-colored tiny wasps and the most widely used BCA in the world. A single Trichogramma, while multiplying itself, can destroy over 100 eggs of the pest. It offers a lower and more effective plant protection option than insecticides. Target Beneficiaries: Low-income farmers in corn, rice, coconut , and fruit crops-based farming systems/communities and agri-entrepreneurs Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Plant Growth Enhancers and Fertilizers Boosting Rice Productivity Using Carrageenan Plant Food Supplement from Seaweeds Carrageenan is an indigestible polysaccharide (carbohydrates) extracted from edible seaweeds. Polysaccharide, when subjected to modified irradiation technology, can be an effective plant growth supplement. At a very small dose, this supplement makes an effective organic fertilizer. It has been found to increase rice yield by 15–30%. The application of three and six bags of chemical fertilizer per ha, combined with 20 ml/L of carrageenan yields higher grain weight (450 g and 455 g/10 hills, respectively) than the farmers’ practice of applying nine bags of chemical fertilizer/ha. Carrageenan enhances the crop vigor of rice. Productive tillers and panicle length (length of inflorescence) are significantly higher in Carrageenan-treated plants. Productive tillers are the rice stems that bear panicles (rice inflorescence) with fertilized grains, while longer rice panicle is associated with producing more rice grains. Target Beneficiaries: Rice farmers and Input Providers Contact Details: Dr. Alumanda M. Dela Rosa Philippine Nuclear Research Institute (02) 929 6011



BioGroe™Technology BioGroe™ is a solid-based microbial inoculant containing plantgrowth-promoting -bacteria (PGPB), which are root-associated bacteria inducing root growth by producing plant hormones and providing nutrients in soluble form. Based on the research conducted by UPLB BIOTECH, the use of BioGroe™ with the recommended rate of chemical fertilizer provided a significant increase in growth rate and productivity of high value crops such as corn and rice. Target Beneficiaries: Agricultural Input Manufacturers and Farmers Contact Details: Mr. Ronilo P. Violanta and Dr. Erlinda S. Paterno University of the Philippines Los Baños (049) 536 162 20
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Nano-encapsulated Plant Growth Regulator (Nano-PGR) This environment-friendly nano-encapsulated plant growth regulator derived from naturally occurring bacteria in plants is proven to enhance germination and rooting. It is suitable for crops growing in stressed environment. NanoPGR is generally cheaper than commonly used plant growth stimulants in the Philippines due to lower effective concentration required. Target Beneficiaries: Agricultural Input Manufacturers and Farmers Contact Details: Dr. Lilia M. Fernando University of the Philippines Los Baños 0918 592 7625



MykoPlus MykoPlus is a biological fertilizer (Biofertilizer) that contains multi-species of microorganisms that help plant roots obtain more nutrients and water from the soil, thereby enhancing crop growth, yield and income. It is found to replace 30% of the chemical fertilizer (N, P and K) crop requirements with corresponding 25-45% increase in yield. MykoPlus can be used for all types of crops. Target Beneficiaries: Agricultural Input Manufacturers and Farmers Contact Details: Dr. Joy Zarate University of the Philippines Los Baños (049) 536 1620 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Postharvest and Diagnostic Devices Dipstick Kit for Rapid Detection of True-to-Type “Carabao” Mango Variety The technology is a simple and rapid diagnostic kit (dipstick kit) that could determine true-to-type “carabao” mango variety planting materials using “carabao” mango-specific DNA markers. The dipstick kit specifically identifies Philippine “carabao” mango and differentiates it with other mango varieties to ensure dispersal of quality planting materials for sustained production of fresh fruits and quality raw materials for processing for the local and export market. Target Beneficiaries: Mango Growers, Nursery Operators, Research and Extension Workers and Plant Certification Body Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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GRAS Coatings to Enhance Shelflife of Vegetables Coatings derived from phytochemical extracts can be generally regarded as safe to enhance the shelflife of highly perishable vegetables. The project was able to effectively extract GRAS (means generally regarded as safe) coatings from ‘hagimit’ (Ficus minahassae), cat’s whiskers (Orthosiphon aristatus (Blanco)), turmeric (Curcuma longa L.), and ‘balimbing’ (Av errhoa carambola L.) using distilled water, acetic acid, or ethanol as solvent. Application of extracts extended the shelflife and sustained the free radical scavenging activity (FRSA) of coated vegetables. Target Beneficiaries: Vegetable Farmers and Traders Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Diagnostic Kit for Abaca Virus The diagnostic kit developed for the detection of abaca bunchy top virus (ABTV) is based on the principle of dot-ELISA (Enzyme Link Immunosorbent Assay). The primary component of the diagnostic kit is the antiserum generated to specifically detect the presence of the virus. The generated antibody can detect infection in the lowest concentration. The activity and sensitivity of the generated antisera are comparable to that of the commercial kit and its effectiveness in identifying ABTV-free and ABTV-positive plants has to be confirmed. Target Beneficiaries: Abaca Farmers, Producers, Researchers/ Extension workers and Plant Certification Body Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Postharvest and Diagnostic Devices Genome-Based Lateral Flow Strip Biosensor Kit: Quick Detection, Quick Response Against Shrimp Diseases This is a rapid method that involves the use of genomebased lateral flow strip biosensor has been developed as a diagnostic platform for white spot syndrome virus and other shrimp pathogens. The test strips are field-ready, with an extraction and mobile device kit for first level screening of pathogens on site. Test strips may also be coupled with Polymerase Chain Reaction (PCR) amplification of DNA extracts for faster and low level detection. The test strips may be multiplexed for simultaneous detection of more than one pathogen. The use of mobile strip reader and an accompanying application (app) instantaneously allows the test results of the diagnostic strips to be fed into an on-line pathogen information resource and biosurveillance system. The mobile strip reader will link the data captured by the app to a cloud server, which in turn is linked to a biosurveillance data center at the Southeast Asian Fisheries Development Center (SEAFDEC). Target Beneficiaries: Shrimp Growers Associations and Satellite PCR laboratories Contact



Details: Dr. Erwin P. Enriquez Ateneo de Manila University (02) 426 6001



Electrochemical Sensor for Fish Freshness Monitoring The electrochemical sensor is a cost-effective, handy and compact device integrated with a metal oxide-based sensor that can check the freshness of fish to ensure safe consumption. Target Beneficiaries: Fish Processors Contact Details: Dr. Armando S. Somintac University of the Philippines Diliman (02) 920 9749 24
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LAMP: New Simple Tool for Detecting Virus in Shrimps Loop-mediated isothermal amplification (LAMP) is a new molecular technique available, which can equal the PCR in specificity and offer higher sensitivity and rapid detection under isothermal conditions. Sensitivity of the reaction is enhanced by the use of four to six specially designed primers to detect white spot syndrome virus (WSSV). LAMP is ten times more sensitive for the detection of WSSV than conventional PCR. The use of four to six primers, instead of the usual two primers in PCR, also speeds up the reaction thereby reducing detection time. Results can therefore be obtained within one hour. Because of its convenience, simplicity, and speed of detection, LAMP can therefore be used for on-site detection of WSSV in shrimp. Moreover, the practicality of LAMP assay makes it an effective tool for routine diagnosis for early detection of WSSV or any pathogen so proper health management procedures can be implemented to prevent mortality and avert economic losses. Target Beneficiaries: Shrimp Growers Contact Details: Dr. Mary Beth B. Maningas University of Santo Tomas (02) 732 7486



Andali™ RT-LAMP Test Kits: Rapid and Timely Detection of PED Virus A rapid, timely and inexpensive diagnostic test to detect the presence of porcine epidemic diarrhea (PED) Virus using the LAMP assay technique was developed. The Andali™ RT-LAMP Test Kit allows fast diagnosis of PED virus infection in pigs. LAMP technology produces tremendous copies of the target gene sequence in as short as 30 minutes. Nucleic acid amplification can be carried out using simple and less expensive equipment, such as a simple thermostat or water bath. Target Beneficiaries: Local swine producers and farm managers, Veterinary practitioners and Animal health research personnel, Regional Animal Disease Diagnostic Laboratories (RADDLs), and DA - Private animal disease diagnostic laboratories Contact Details: Dr. Clarissa Yvonne J. Domingo Central Luzon State University 0905 811 3912 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Postharvest and Diagnostic Devices Nanocomposite Coatings The liquid nanocomposite coatings can be sprayed or brushed on high-value fruits like mango and papaya to prolong post-harvest shelf life. The edible coatings are developed from bio-materials extracted from pineapple crown leaves, mango peel and nata de coco. Target Beneficiaries: Fruit Farmers, Distributors and Exporters Contact Details: Dr. Hidelisa P. Hernandez University of the Philippines Los Baños (049)536 2220
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DNA Probes: Detecting Pathogens on the Dot DNA Probe Kits contain highly specific probes for the detection of bacterial pathogens in milkfish such as Vibrio anguillarum, Photobacterium damselae, Nocardia seriolae, Vibrio parahaemolyticus, Klebsiella pneumonia and Staphylococcus saprophyticus. Highly specific probes are essential components for pathogen detection using quantitative real-time polymerase chain reaction (qPCR) technology. The qPCR technology offers greater sensitivity, rapidity, specificity, and ability for quantitative detection of pathogens. Using the DNA probe kits, the amplification of gene and detection of pathogen are seen in real-time. It does not require post-PCR steps such as gel-based analysis as in conventional endpoint PCR, which is time-consuming, laborious, and unsafe. The rapid detection of pathogenic bacteria from samples obtained in hatcheries and fish farms allows implementation of immediate remedial or preventive measures of the disease and formulation of better strategies for disease management in fish farming. Target Beneficiaries: Milkfish growers association, Satellite PCR laboratories and Aquaculture operators Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Aquaculture, Livestock and Feed Resources Pinoy Longline: An Innovative and Sustainable Way of Growing Mussels The Pinoy longline is a modified and cheaper version of the longline culture system used by New Zealand for producing high-quality mussel. The method is suitable for deeper waters and may be used to replace the stake method which causes sedimentation in coastal areas. The Pinoy longline culture system is composed of a 50-m main line made of 20-mm polypropylene rope. Attached in the main line are black plastic containers (40 cm x 35 cm x 19 cm) used as floaters which are discarded materials used for transporting oil and soy sauce. On both ends of the line, two plastic containers (91 cm x 37 cm) covered with polyethylene rope are used. To maintain the longline, anchors (approximately 152 cm x 127 cm x 102 cm) are placed on both sides. For stocking, mussel socks made of 2-m long and 10-mm thick polyethylene rope with cylindrical cement weighing 1 kg at the bottom are used. Mussel spats (2–3 cm) are placed inside the mussel sock at 200 pieces/m of sock. Mussel socks are tied to the longline at 50 cm interval. Target Beneficiaries: Mussel Farmers and Fisherfolks Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Marine Annelid as Broodstock Diet Improves Larval Performance of Mangrove Crabs Breeding and culture techniques were developed for the culture of marine annelid (Marphysa mossambica) (63.2% crude protein and 0.8% crude fat) to supply the nutritional requirements of mud crab broodstock. Zoeae from broodstock are fed with 20% pathogen-free annelid in formulated diet which contains higher levels of total lipids and highly unsaturated fatty acid (HUFA). Feeding the zoeae with formulated diets reduced the use of natural food in the hatchery and improves the larval performance. In the nursery phase, improved survival of 70% in Phase 1 and 70–90% in Phase 2 were achieved. Target Beneficiaries: Mangrove Crab Farmers, Mangrove Crab Operators and Consumers
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Soft Opportunities for Mud Crab Exports



Soft-shell crabs are not distinct or special crab species, but are mud crabs or ‘alimango’ (Scylla spp.) that have molted or shed their hard outer shells in preparation for growth. The hard shell must be shed in order for the crabs to grow. A soft, pliable crab emerges and expands its new shell. The shell of the crab starts to harden within hours. Scylla spp. juveniles (crablets) are obtained from hatcheries and reared in net cages until 3–4 cm size and grown further in ponds for 1.5–2.0 months until they attain 60–100 g body weight. At this size, crabs are placed individually in perforated plastic boxes on polyvinyl chloride (PVC) floating platforms set in brackish water ponds. The crabs are fed with mollusks or low value fish every 2 days. Molting is monitored every 4 hours. Newly molted crabs are kept in aerated freshwater to prevent hardening of shell. After one hour, the softshelled crabs are sorted and packed in plastic food containers for freezing. Target Beneficiaries: Pond Operators and Business Entrepreneurs, Local Restaurants and Supermarkets Export Market Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



GIS Application for Risk Assessment in Aquaculture



Geographic information system (GIS) is a spatial decision support system or a system for input, storage, analysis, output, and display of geographic data or geographically-referenced information. GIS technology integrates spatial and other related information within a single computer system and allows access to attribute information by geographic location. A comprehensive geo-referenced database of tilapia ponds in Pampanga was developed. Data were used to determine the suitability of fishponds in 21 municipalities for aquaculture based on: a) selected farm practices; b) fish kill and disease occurrences; c) results on soil quality; and d) results on water quality. Target Beneficiaries: Environmentalists, Development Planners, LGUs and Aquaculture operators Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Aquaculture, Livestock and Feed Resources Microalgae: Potential Feed for Aquaculture Species



Microalgae are microscopic floating aquatic organisms that contain one cell and no roots, stems, or leaves. These algae have different shapes and colors and are very small, usually one quarter of a millimeter. The color of the microalgae cell depends on their pigments, which can either appear in bluegreen, yellow, brown, or orange. These small aquatic plants are usually found in marine and freshwater environments, which are considered as one of the most important water organisms due to its utilization in various fields. The species serve as natural food for milkfish, shrimp, tilapia, and other finfishes and crustaceans at different stages. It is also a potential feed ingredient for culture of different aquaculture species. Microalgae production plays a very important role in the field of aquaculture. The four commonly used microalgae species in aquaculture include Tetraselmis sp., Nannochloropsis sp., Chaetoceros calcitrans, and Chlorella vulgaris. These species are currently utilized for mass production of algal pastes, the concentrated liquid microalgae cells used as feed for larval fish, shrimp, and other aquaculture species. The commercial algal paste costs about US $150/L. Target Beneficiaries: Milkfish, Shrifmp, and Tilapia Culture Industries, Finfish, Crustaceans, and Mussel Hatchery Operators, Fish Cage and Fishpond Operators and Feed Millers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Harnessing S&T for a Sustainable and Competitive Sea Cucumber Industry



A national program on sea cucumber was developed to restore the fishery and bring back a viable economic activity. The program aims to: establish a sustainable and globally competitive sea cucumber industry which provides equitable economic benefits to various stakeholders, and maintain the productivity and biodiversity of the sea cucumber fishery in the country. Target Beneficiaries: Aquaculture Industry, Direct users of natural (wild) sea cucumber stocks, Research, academic, and scientific community, Organized groups with advocacies on promoting environment friendly aquaculture practices, LGUs, Resource managers and Small to medium-scale fisher cooperatives Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Revitalizing the Seaweed Industry



The Seaweed R&D program aims to: help farmers improve their stocks and eventually increase farm production by generating quality seedstocks (i.e., fast growing, good quality carrageenan, disease resistant) from branch cultures and spores; make the seedstocks efficiently available to seaweed farmers by storing and maintaining these in inexpensively maintained facilities (seaweed nurseries) near farming sites; develop concrete measures in the selection of farming areas that can support year-round farming, as well as make basis for cropping management and harvest schedules in areas where farming is seasonal; and develop mitigating strategies to address seaweed diseases and epiphyte infestation. Target Beneficiaries: Seaweed farmers, Seaweed industry, Food and medical industries Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Aquaculture, Livestock and Feed Resources 



Managing Coral Reefs for Present and Future Generations



The Philippine coral reefs significantly contribute to both global marine biodiversity and local economy. But these are massively threatened by natural and anthropogenic stressors and more recently, are faced with rising threats from climate change and continued coastal and upland development reflecting an increasingly complex environmental situation. Despite continued deterioration, corals’ specific responses to threats and ability to recover have not been fully documented and studied. The national program on coral reefs aims to: initiate an intensive systematic national coral reef assessment, generate knowledge on the connectivity and interaction of the shallow and deep corals as well as their genetic biodiversity to develop management strategies and policies, and develop restoration/ rehabilitation technologies to restore degraded reefs. Target Beneficiaries: Government Agencies and Academic Institutions, Food and Fishing Industries, Policy makers (local and national), Coral Reef Conservation Practitioners, Environmentalists, Resource Managers, Resource Users (reef coral aquarists, eco-tourists, fishers, coastal communities), and Scientific Community. Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Bigger, Juicier Oyster, Safe for Human Consumption



The Oyster R&D Program aims to increase production and improve the quality of oyster (Crassostrea iredalei) in the Philippines by refining broodstock/hatchery and nursery techniques, producing algal diet for all stages of development, identifying molecular markers for best broodstock performance such as fast growth rate, disease resistance, and low salinity tolerance; establishing sanitary quality of oysters and their culture environment and refining existing grow-out culture techniques. Target Beneficiaries: Hatchery operators, oysters growers, aquaculturists, processors, traders, fisherfolks, fisherfolk organizations, and coastal communities, Government agencies, local government units, non-government organizations, and academic and research institutions Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Day-old chicks: Cracking the Shell for Profit



Day-old native chick production is one of the products in native chicken production. Good quality day-old chicks are produced using technologies and protocols established on selection and breeding, housing and feeding management, hatchery management, and health care. Target Beneficiaries: Native Chicken Raisers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Aquaculture, Livestock and Feed Resources ‘Etag’ for You and Me!



Etag is an ethnic and traditional meat delicacy of the Cordilleras processed through curing of the meat of native pig with salt and then either sundried or smoked for preservation. It is popularly used as flavor enhancer in different viands. Today Etag is popular term used for salted and dried pork. Standardized processing techniques of Etag using a hazard-free environment following the rules on the hazard analysis critical control point (HACCP) and quality control protocols were established. Protocols on processing convenient type Etag-based products were developed such as Etag cubes, Etag powder, Etag granules and Etag liquid seasoning.



Target Beneficiaries: Etag Processors and Consumers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Lechon Pa More!



Breeding and selection protocols for the development of the Philippine native pig breed were developed with improved and predictable production performance and consistent product quality. Free-range native pig production and management protocols were also established for sustained production of quality breeder and slaughter native pigs. Target Beneficiaries: Native Pig Raisers, Native Lechon Producers and Consumers, Researchers, Institutional Markets
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Improved Pateros Layer Duck



The S&T intervention on breeding and selection led to the development of breeding true-to-type Improved Pateros Layer Duck (PLD). Improved PLD strains are products of organized breeding and selection that show uniformity in physical characteristics, higher and predictable egg production performance and consistent egg quality. Target Beneficiaries: Duck Breeder Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Selecting the Best Local Breeder Pigs: Gene Marker Technology in Breeding and Selection



The analysis of the swine farm performance data in the Philippines (1993–2011) shows that failure to achieve substantial improvement in the reproductive performance of sows appears to be a major factor that limits growth of the local swine industry. Published literatures indicate that application of molecular marker- assisted selection offers opportunities to hasten improvement of reproductive efficiency and overall swine productivity. Gene marker assisted selection (GMAS) is the process of using DNA evaluation results to assists in the selection of individuals that would be parents of the next generation. Thus, in partnership with the Accredited Swine Breeder Association of the Philippines (ASBAP), PCAARRD, Philippine Carabao Center (PCC), and BAI research program was implemented to develop strategies and promote the application of genetic markers in the breeding and selection of pigs in local farms. Adoption of the research outputs by the swine breeder farms is expected to increase productivity and efficiency in terms of number of pigs weaned and liveweight produced per sow per year. Target Beneficiaries: Breeder farms and commercial farms Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Aquaculture, Livestock and Feed Resources AI in Goat: Facilitating Genetic Improvement, Generating Income Opportunities



Artificial insemination (AI) is a faster means of improving the genetic make-up of goats than natural mating and allows the sire to produce many potential progenies from a single ejaculation. Target benefits includes facilitating stock upgrading without maintaining a buck in the farm; with the infusion of better bloodlines through AI, increase in slaughter weight by 43% (15 kg to 21.4 kg) is expected; provides farmers with opportunities to earn from being semen collectors-processors or village inseminators, or both. Beneficiaries: Goat raisers, Existing Village-based technicians and LGU ruminant AI service providers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Application of Genomic Information in Dairy Buffalo Breeding Program To address the very slow rate of milk production improvement, a research project on Genotyping the Philippine water buffaloes, is implemented by Philippine Carabao Center. Field verification of the phenotypic expression of genetic characteristics related to milk production and application of gene marker technology in breeding and selection are being employed for improved milk production by up to 40%. Through marker-aided selection, a reference population for genomic selection derive a prediction equation so that young selection candidate bulls can be identified and selected based on genomic breeding values. It is hoped that through genomic selection, the first set of young bulls will be selected based on genomic breeding values. Target Beneficiaries: Local Dairy Buffalo Industry, Researchers from the Industry and Academe Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 36
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Corn Saves the Day Quality protein maize was developed to produce corn of high nutritional quality, not only for humans but also for animals. Its lysine and tryptophan content is 30% and 55% more than the normal corn, respectively. It is claimed as a better animal feed than normal corn because of its well-balanced amino acid composition. Target Beneficiaries: Corn Farmers and Feed Millers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Protein-Enriched Copra Meal (PECM) as Valuable Protein Source for Swine, Poultry, and Aqua PECM has high potential as valuable protein feed ingredient with Crude Protein of 36–40%. Moreover, PECM having better nutrient profile and digestibility could be used to produce economical feed rations. Considering that the Philippines perennially imports almost half a billion dollars’ worth of soybean meal every year, the improvement in protein and overall quality of PECM can potentially replace up to 50% of soybean meal and other protein feed material used in feed rations of swine, poultry and aqua. The partial replacement of soybean will translate to reduction in cost of mixed feed and dependence of local animal industry to soybean meal. Target Beneficiaries: Swine, Poultry, and Aqua (tilapia, milkfish, and shrimp) Farmers, Feed Millers and Processors, Researchers from the Industry and Academe Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Machines and Processes for Agri and Aqua Improving Rice Milling in the Countryside The developed technology is a new type of rice mill using “impeller” instead of “rubber-roll” for its hulling mechanism. The design is suitable for village level of operation. The machine has a milling capacity of 230 kg/hr. Head rice recovery for milled rice is 63.9% and 91% for brown rice. Milling recovery is 63–65%. Target Beneficiaries: Farmer’s Organizations and Small rice traders/millers Contact Details: Dr. Michael A. Gragasin Philippine Center for Postharvest Development and Mechanization (044) 456 0213 or 0920 249 5916



Rice Transplanter Attachment for Hand Tractor MIRDC in partnership with Philippine Center for Postharvest Development and Mechanization (PHilMech) and thru funding support from PCAARRD developed a Rice Transplanter Attachment. Unlike commercially available transplanters which are self-propelled and dedicated machines, this implement is readily mounted to and dismounted from a common hand tractor unit increasing further the utilization of the farm hand tractors and ease drudgery and delays in rice farming. The 4-row transplanter, powered by a 7HP-diesel engine of the hand tractor, can cover 600m2 per hour planting capacity for a rice seedling length of 30cm at a planting distance of 20-25cm. The planting depth is adjustable from 2-3cm. The planting distance and depth conforms to Philippine Agricultural Engineering Standards (PAES). Target Beneficiaries: Rice Farmers, Agri-Cooperatives and Local Fabricator Shop Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Hydro Seeding Machine The MIRDC in partnership with Aurora State College of Technology (ASCoT) developed the Hydroseeder, which is composed of a 1,500 liters slurry tank and pump system. It is powered by 23HP diesel engine capable of mixing the seeds, fertilizer, water together with the cellulose binder mulch by means of mechanical paddle and jet agitations and discharging pulp (slurry) by 50ft. The machine is attached to a single-axle trailer for mobility. The high pressure within the system enables the seed to be placed on hard to reach and bare slopes areas, hence, promoting the growth of vegetation. Target Beneficiaries: Farmers, Agri-Cooperatives and Local Fabricator Shop Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Hybrid Dryer for Sea Cucumber The easy-to-use dryer can help fisherfolk produce premium-grade dried sea cucumber with reduced microbial content, improved shelf life and no foul odor versus traditional drying. The hybrid dryer can be operated using solar heat, biomass burner or electricity. Adaptors/Beneficiaries: Aurora State College of Technology Contact Details: Dr. Kevin F. Yaptenco University of the Philippines Los Baños (049) 536 0407
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Machines and Processes for Agri and Aqua Package of Technologies for Mango Production The package of technologies for mango production makes use of integrated crop management technologies, such as pruning, nutrition and water management, flower induction, and pest and disease management. It also involves post-harvest quality management technologies on fruit handling, trimming and delatexing, sorting and grading, and packaging. Target Beneficiaries: Farmer’s Organizations, Mango Farmers Contact Details: Dr. Oscar S. Opina (049) 536 3259 or 0917 511 0946 Dr. Elda B. Esguerra 0949 156 3329 University of the Philippines Los Baños
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Milkfish Fry Counter The automatic counter addresses the problem of laborious and inaccurate manual counting of milkfish fry. It uses a laser light source, phototransistor receptor and an Arduino-UNO processor to carry out the counting process, with 95% accuracy based on latest trials. Target Beneficiaries: Milkfish Hatchery Operators, Aquaculturists and Fish Farmers Contact Details: Dr. Crispino A. Saclauso University of the Philippines Visayas (033) 315 8090 0917 302 2447



Pelletizing Machine for Goat Feeds The pelletizing machine helps ensure continuous availability of highprotein, low-cost feeds for goats. The machine compresses a mixture of plant material such as ipil-ipil, rice bran, copra and molasses into bite-size pieces before these are sundried and stored as feeds. Target Beneficiaries: Feed Manufacturers 



Contact Details: Dr. Edgar A. Orden Central Luzon State University (044) 456 0698 0908 885 5548
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Industry Competitiveness
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TRANSPORTATION AND TECHNOLOGY SERVICES



Automated Guideway Transit (AGT) System 



page 60



Centrally-Powered Hybrid Electric Road Train (CRT) 



page 61



Electron Beam (E-Beam) Service page 62 CharM page 63



ICT-BASED LEARNING AND EMPOWERMENT



STARBOOKS page 64 InteliSENSE page 64 LEAP Software page 65 VISSER page 65



KALIPUNAN: Compendium of DOST Technologies 2010-2015



45



Food Products and Processing Optimized Vacuum-Fried and Dehydrated Jackfruit Products Vacuum-fried jackfruit is a nutritious product from jackfruit pulp processed at low temperature (below 100 degree Celsius) thereby maintaining the fruit’s color, flavor, sweetness and nutritional qualities. It is less oily, hence not prone to rancidity. Vacuum-fried jackfruit have longer shelf-life. Thus, oversupply of jackfruit during peakseason may be processed into value-added products. Target Beneficiaries: Jackfruit Farmers, Processors, Traders and Wholesalers and Consumers. Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Improved Packaging and Participatory Marketing of Peanut for Regional One Town, One Product (OTOP) Improved packaging of champion OTOP peanut products coupled with the adoption of appropriate storage and processing techniques can extend the shelf life and control aflatoxin contamination. These are considered as effective tools in establishing local and export market linkages and ensuring the production, marketing and consumption of safe and quality peanut food products. Target Beneficiaries: Peanut Farmers, Processors, Traders and Wholesalers and Consumers. Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922 46



KALIPUNAN: Compendium of DOST Technologies 2010-2015



Nutritious Canton Noodles with Squash Canton noodles with squash are nutritious noodle alternatives that will provide nutritional benefits above that of regular canton noodles. Fifty grams squash canton noodles provide 19% energy, 29% protein and 23% Vitamin A of the Recommended Nutrient Intake (RENI) of 3 to 5 years old male children. It can be cooked similar to that of commercially available canton noodles. Canton noodles are well accepted noodle products by Filipinos as well as other Asian countries. The high nutritive value, betacarotene content and good sensory attributes of these varieties are competitive advantages against other commercially available noodles. Increasing health consciousness of consumers will also positively affect the acceptance of this product by the market. Adaptors/Beneficiaries: Various LGUs, MSMEs and Multi- Purpose Cooperatives Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934



Iron-Fortified Rice (IFR) IFR is an enriched rice made from a blend of Iron Rice Premix (IRP) and ordinary rice. IRP is made from rice flour blended with iron (micronized dispersible ferric pyrophosphate which serves as fortificant) using extrusion technology. IRP/IFR proves to be stable for up to 12-month storage with iron content still retained. IFR contains 6 mg iron per 100 gram rice. A day’s intakes of 4 to 6 cups of cooked IFR meet the daily requirement of the body. The specific targets of IFR identified in the 2013 National Nutrition Survey (NNS) who have the highest prevalence of anemia are young children, elderly, pregnant and lactating mothers. An efficacy study among schoolchildren in a public school in Pasig showed very significant decline in anemia prevalence from 100% to 33% and IFR was rated as “liked moderately to liked very much.” Target Beneficiaries: Rice Millers Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Food Products and Processing Complementary Foods Rice-Mongo Instant Baby Food Blend- Instant Rice-Mongo Baby food blend is a complementary food rich in protein and energy. The blend is processed by extrusion cooking method. The product is ready-toeat by adding boiled water to the desired consistency. Sugar or mashed fruits, or boiled vegetables may be added for flavor and increase nutritional value. Rice-Mongo-Sesame Ready to Cook- a ready-to-cook baby food blend of rice, mungbean and sesame is an ideal complementary food. This can be prepared by adding the blend to boiling water then cooking to desired consistency. It contains 130kcal (energy) and 4 grams protein per 30grams serving portion. Sugar may be added to taste, if desired. This can be serve for 6-month old and young children as complement to breast milk. Rice-Mongo Curls and Crunchies - are nutritious extruded and deep-fried snack made from a blend of rice flour and mongo flour. The product is crisp and has an appealing cereal taste which is further enhanced by the addition of artificial or natural flavoring. Rice Mongo curls contain 130 kcal and 4 grams protein per 30 grams while Rice-Mongo Crunchies contain 580 kcal energy and 8 grams protein per 100g Adaptors/Beneficiaries: Various SUCs, LGUs and MSMEs Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934
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Iodine-Rich Drinking Water and “Water Plus + 12” Iodine-rich drinking water or Tubig Talino is a refreshing health drink that may help prevent iodine deficiency disorders (IDD), one of the prevalent micronutrient deficiencies in the Philippines. IDD is said to be responsible for goiter, birth defects, mental and physical retardation. A 5ml sachet or a 15ml bottle of Water Plus + 12 can make 20 liters iodine-rich drinking water. Taste and odor remain similar to ordinary water. Distilled, purified or ordinary water can be used with water plus + 12. Adaptors/Beneficiaries: Watah H2O Purified Drinking Water Station, Aqua Home Water Station, Andili-Nueva Visayas MPC Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934



Stabilized Brown Rice The shelf life of the brown rice was improved from 1-4 months to 4-9months (depending on the rice variety) through a combination of heat treatment, whilst retaining the sensory acceptability. Brown rice is more nutritious than white rice because of the bran layer which is rich in fiber, minerals and B-vitamins. Brown rice is low in glycemic index and has higher milling recovery than well-polished rice. Adaptors/Beneficiaries: Nutrition and Beyond Corporation and Saligna Agri Farm Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934
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Food Products and Processing Ready-to-Eat (RTE) Brown Rice Bar Ready-to-Eat (RTE) Brown Rice Bar is shelf-stable for six (6) months. It was developed as a potential functional food products utilizing rice as main ingredients. Two (2) packs of 25 grams each provide 220 calories, 7grams fat, 6grams protein, 20grams sugar and 34 grams carbohydrates. It provides minerals & vitamins such as phosphorus, iron, zinc, manganese, magnesium, vitamin B1 and Vitamin B2. It is light weight and handy and has shelf-life of eight (8) months. Target Beneficiaries: Food Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934



Micronutrient Growth Mix (MGM) Micronutrient growth mix (MGM) are small sachets (2g) containing blends of micronutrient in powder form, which can be easily added to a wide-range of complementary foods and other home recipes to address deficiencies in vitamins and minerals. When added to food, the product is acceptable and liked by infants, children, and adults as shown in the consumers’ survey conducted. This product is similar to micronutrient powder (MNP) distributed by DOH and international development partners such as UNICEF and WFP. Target Beneficiaries: Food Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934
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Ready to Eat (RTE) Complementary Food (Paste) for Infants and Young Children (Momsie) Ready-to-eat (RTE) Complementary Food is specially designed to meet the nutritional requirements of children ages 6 months up to 3 years old. It is high in energy with rich, nutty chocolate flavor that children will definitely love. It is specially processed using state-of-the-art equipment. One (1) pack of 25 grams provides 578 calories, 40 g fat, and 12 g protein. It provides minerals & vitamins such as folate, iron, calcium, zinc, vitamin A and vitamin C. The product is suitable for improving the nutritional needs of moderately to severely malnourished children particularly during emergency. Target Beneficiaries: Food Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934



Thermally Processed Instant Laing Canned Laing comes as a complete dish from taro (gabi) stalks and leaves slowly cooked in coconut milk and seasoned with ginger, shrimp paste and Philippine chili. It is very spicy and creamy just the way Bicolanos prepare it. Target Beneficiaries: Food Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934
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Food Products and Processing Ready-to-Drink (RTD) Green Mango Juice with Nata Green Mango-Nata Ready-to-Drink is a mixture of sweetened nata de coco, natural fruit juice from green mango-carabao variety, sugar, vitamin A and vitamin C. One serving of 200 ml green mango-nata juice provides 100% vitamin C, 33% Vitamin A and 5% energy of the Recommended Nutrient Intake (RENI) of adult reference man. Tropical fruits with fiber have great demand in both local and international markets due to increasing trends in ethnic and healthy foods. It is attractive to people from all age levels. As a convenience product, it can fit the lifestyle of busy individuals. Target Beneficiaries: Juice Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934



Ready-to-Drink (RTD) Ripe Mango Juice with Nata Ripe Mango-Nata Fruit Drink is a mixture of sweetened nata de coco, natural fruit juice from ripe mango-carabao variety, sugar and vitamin C. The product contains dietary fiber from nata de coco, a cellulosic biomass developed from aerobic fermentation of coconut milk/water. Fiber is recommended for prevention and management of constipation, obesity, diabetes, hypertension and other conditions. Target Beneficiaries: Juice Processors Contact Details: Dr. Mario V. Capanzana Food and Nutrition Research Institute (02) 837 2934
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Coconut Sap Sugar Production An alternative to common sugar with a low glycemic index of 35, the coconut sap can be used as a traditional sweetener or as food ingredient in several native delicacies, confectionary products and pastries. The technoloy introduces innovation to existing methods of sap collection making the raw materials hygienic and of good quality. Processing or cooking has been modified using a doublejacketed kettle to ensure quality of the sugar produced and avoid scorching as encountered when applying traditional methods of cooking/ processing. Target Beneficiaries: Coconut and Sugar Processors Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Nipa Sap Sugar Production Nipa sap sugar, like coconut sugar, is an alternative sugar that contains minerals and has low glycemic index.Two major technology improvements were adopted for the production of Nipa sap sugar. One was the adoption of an appropriate collection system using flexible pouches or sterile plastics to collect the sap in order to minimize the exposure of the sap to air and contaminants. The second innovation involved the use of a modified fire-tube-steam-jacketed kettle replacing the direct heating of open pans traditionally used by processors. Adaptors/Beneficiaries: Southern Luzon State University Contact Details: Dr. Violeto Coronacion Southern Luzon State University-Infanta 0999 884 4309 Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Campus



KALIPUNAN: Compendium of DOST Technologies 2010-2015



53



Food Products and Processing Muscovado Sugar Production The technology is based on the improved/standard processing for muscovado developed by ITDI using steam kettle for evaporation instead of direct heating in pan evaporators. This modification enables the production of export quality muscovado that conforms to the product requirements in terms of properties, microbial, nutritional, and filth contents. A notable product characteristic produced using the ITDI process is the light colored muscovado compared with the burnt color produced traditionally. Adaptors/Beneficiaries: LGU- Isabela, LGU- Ormoc, Raw Brown Sugar Milling Co., Inc. Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Salt Production/Iodization Salt production/iodization process was standardized with a continuous-type salt washer designed and fabricated by ITDI. Easily operated by one or two persons, the continuous-type salt washing machine is made of stainless steel materials in compliance with food safety standards. The machine increases salt purity by removing some of the impurities and dirt. With the integration of the existing machine like the basket centrifuge and salt iodization machine, the problem in moisture and consistency of iodine content are addressed as well. Adaptors/Beneficiaries: Artemis Salt Production Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167 54
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Water Retort Machine for Thermal Processing of Food Packed in Flexible Retort Pouches This retort machine is basically a large cooking vessel heated by water capable of operating at temperatures up to 135°C and applying, in certain applications, an “overpressure” to aid the cooking process for various food product categories thereby producing shelf-stable food products. Target Beneficiaries: Food Processors Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Ready-to-Eat Arroz Caldo Shelf-stable chicken arroz caldo in retort pouches is a ready-to-eat food product ideal as an emergency food during disasters. Its lightweight and sturdy packaging can withstand air drops from 1,000 ft and being submerged in water. Adaptors/Beneficiaries: Food Manufacturers, Distributors and Exporters Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



DOST Tablea DOST improved the sensory properties of pure unsweetened molded cocoa nib or tablea through a refinement in its processing. Adaptors/Beneficiaries: Cocoa Manufacturers, Distributors and Exporters Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Food Products and Processing Sweet Sorghum Juicer The dual-purpose machine is a lightweight, portable and easily-operated machine which can both function as sweet sorghum juicer and sugarcane crusher. It has a capacity of 200kg per day and requires low maintenance. The juicer has three rollers, arranged to form a triangular pattern, with the top roller rotating in the opposite direction as the bottom rollers during the crushing process of sweet sorghum stalks. Only few adjustments are made when used for sugarcane juice extraction: adjusting the gaps between the feed and discharge rollers which results to modifications in the gears that drive the rollers; extending the legs of the machine to allow the extracted juice to flow from the bottom of the pan and providing a way to nail the legs onto a wooden trunk. Adaptors/Beneficiaries: A&C Enterprise







Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Chevon Processed Products Chevon or goat meat—a lowfat, healthier alternative to usual meats— now comes in ready-to-eat sinampalukan, papaitan, sisig and bulgogi dishes packed in convenient pouches following good manufacturing practices to ensure high quality. Target Beneficiaries: Chevon Processors Contact Details: Dr. Anabella G. Valdez Don Mariano Marcos Memorial State University (072) 242 5906 0918 937 6165
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Biotech Enzyme Cellulose and alpha-amylase enzymes developed by UP BIOTECH have important applications in food, feeds and cosmetic products industries. These industries can benefit from savings in import taxes and transportation fees brought by localized production of enzymes. Target Beneficiaries: Food and Feed Manufacturers, Cosmetics and Health Products Manufacturers Contact Details: Dr. Fides Tambalo University of the Philippines Los Baños (049)536 1620 0917 741 4005



Mango Flakes Mango flakes are made from drum-dried mango puree. The product can be eaten on its own as a healthy snack or as an added ingredient to baked goods, desserts and cereals. Target Beneficiaries: Mango Processors and Food Processors Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Food Innovation Center Food Innovation Center Processing Equipment DOST’s Food Innovation Centers promote and demonstrate the functionality of locally fabricated food processing equipment in partnership with state colleges and universities and local government units in the regions. FIC equipment include the Freeze Dryer, Spray Dryer, Vacuum Fryer and Modular Water Retort. Adaptors/Beneficiaries: Food Manufacturers Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431 Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Food Innovation Center Products DOST’s Food Innovation Centers (FIC) feature an array of local food products, including spray-dried herbs, vacuum-fried vegetables and seafood and freeze-dried fruits. FICs serve as food research and development facilities to help MSMEs create value for their local produce and further improve our regional products and delicacies. Adaptors/Beneficiaries: Food Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Transportation and Technology Services Automated Guideway Transit (AGT) System The Department of Science and Technology (DOST) through the Metals Industry Research and Development Center (MIRDC) pioneered the development of a first of its kind AGT System in the country. It is an all-Filipino designed and fabricated train system which boasts of its low cost, locally available parts and with touch of Filipino ingenuity. To date, two AGT running prototypes had been developed - one in UP Diliman and another one in Bicutan. Local developers are hoping that AGT will help reduce traffic congestion, lessen greehouse gas emission, promote economic growth, and further stimulate the country’s railway system and economic opportunities of the growing urban population. Target Beneficiaries: LGU, Private Investors and Organizations Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Centrally-Powered Hybrid Electric Road Train (CRT) Urban transport has posed national challenges that need to be addressed through harnessing locally-available technology. DOST through the MIRDC developed the hybrid road train. Its eventual adaption will provide hybrid electric vehicle (HEV) technology leading to capability advancement and competitiveness of HEV production in the country. The use of CRT reduces operational costs and pollutant emission, hence, a technological solution to a broad range of urban transportation concerns. Target Beneficiaries: LGU and Private Organizations Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Transportation and Technology Services Electron Beam (E-Beam) Service PNRI’s electron beam facility provides radiation processing services for research and industries. E-Beam is capable of modifying polymeric materials through polymerization, crosslinking, grafting and degradation. Target Beneficiaries: LGU, MSMEs and Private Organizations Contact Details: Dr. Alumanda M. Dela Rosa Philippine Nuclear Research Institute (02) 929 6011
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CharM CharM or Charging in Minutes is a rapid charging system that aims to reduce charging time for utility grade electric vehicles from the typical 4 to 6 hours to just a matter of minutes. The system also incorporates intelligent vehicle monitoring during the charging process to prevent potential hazards. Target Beneficiaries: LGU and Private Organizations Contact Details: Engr. Leo Allen Tayo University of the Philippines Diliman (02) 925-2958
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ICT-Based Learning and Empowerment STARBOOKS Science and Technology Academic and Research-Based Openly Operated Kiosk System (STARBOOKS) serves as information access portal to provide communities with digital access to various scientific information, resources and databases available at the DOST. Target Beneficiaries: LGU, Academe and S&T Communities Contact Details: Dir. Richard P. Burgos Science and Technology Information Institute (02) 837 7520



InteliSENSE InteliSENSE is a progress monitoring tool for children with special needs. It offers a web-based portal for parents, teachers and therapists so that results of all activities, therapies, protocols and their effects are accessible online and on demand. Target Beneficiaries: LGU, Private Organizations and Academe Contact Details: Dr. Merlin Teodosia Suarez De La Salle University Manila (02) 524 0402
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LEAP Software Learning English Application for Pinoys (LEAP) is a standalone, computer-based language training program developed to help Filipinos improve their English skills. The software can help meet the demand for English language proficiency in the growing outsourcing industry in the Philippines. Target Beneficiaries: LGU, Private Organizations and Academe Contact Details: Dr. Susan P. Festin University of the Philippines Diliman (02) 434-3877



VISSER Versatile Instrumentation System for Science Education and Research (VISSER) is a set of cost-effective and portable handheld devices, experiment set-ups and manuals that can be used to improve students’ learning and understanding in the fields of chemistry, physics, biology, environmental science and engineering. Target Beneficiaries: LGU, Private Organizations and Academe Contact Details: Dr. Giovanni A. Tapang University of the Philippines Diliman (02) 920 9749
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Countryside Development
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CRAFTS AND TEXTILES
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Crafts and Textiles Computer Numerical Control (CNC) Router, “Super Lilok” The CNC Router “Super Lilok” is a combination of a Router and a CNC device. The Super Lilok, like any CNC machines, is run by software producing consistent and uniform output/product. Super Lilok can capture your sophisticated design or images by cutting and engraving on wood, metals or acrylics. The speed can be adjusted accordingly via software controller resulting to higher productivity yield and work efficiency. Target Beneficiaries: Woodworks and Metal Fabricators Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Computer Numerical Control (CNC) Plasma Cutter, “Plasmanoy” Plasma cutting is vital for any metal fabrication shop. Unlike oxy-fuel, plasma can cut stainless steel, aluminum and brass as well as mild steel. It is advantageous over traditional “metal to metal” cutting, providing no metal chips during cutting, cleaner edge and accurate cuts. The MIRDC’s Plasmanoy incorporates CNC technology which gives greater flexibility on cutting intricate shapes based on a set of instructions that were programmed into the machine’s numerical control. Target Beneficiaries: Metal Fabricators Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Rotary Press for Abaca “Pinukpok” Designed together with the Philippine Textile Research Institute (PTRI), the rotary press is used for flattening and softening handwoven abaca fabric into “Pinukpok”. Equipment Specifications: Length = 1522mm, Width = 677mm, Height = 1745mm Approximately 500kg Up to 420 kg pressure/spring loading Roller speed: 9 m/min (29.52 ft/min) 3-point/contact pressing of Abaca Fabric Motor Power Requirement: 1720 rpm; 2HP; 220v; Single Phase; 60Hz Manual (un-loop) and Loop Processing capability (Manual Method: 10 meter-length fabric; Loop method; up ro 50 meter-length fabric) All stainless steel (SS304) parts/components (for all direct contact with the Abaca fabric and fabric softener solution)



Adaptors/Beneficiaries: Dumingag Federated Women’s Association Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Piña Decorticating Machine An engine-driven machine can extract pulp or raw fibers from either abaca or piña leaves by mechanical crushing and scraping processes. The extracted fibers are main source of raw materials for bags, slippers and decorative items used by handicraft and fiber industries. Adaptors/Beneficiaries: Diora Zinungan Pineapple Growers Association, Rapuli Pineapple Growers Association. Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Crafts and Textiles Mercury Retort This is a portable device used for separating gold and recovery of mercury from amalgam. The closed system prevents mercury from spreading into the air, thus reducing the risk of exposure to toxic mercury vapor and, consequently, recovering the trapped mercury for re-use in the succeeding amalgamation. It consists of stainless steel distillation unit with safety valve, stainless steel evaporator vessel, heat-resistant glass collecting vessel and glass cooling jar. Its beneficial features include portability, faster operation and recovery for re-use of mercury, which are most suitable for small scale gold panners and miner. Adaptors/Beneficiaries: MICMAR Corporation Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Mini Decorticating Machine A machine used to separate the components of coco husks, including fiber from the dust, through continuous set of blunt-tipped blades. Adaptors/Beneficiaries: Ralds Trading and Electromechanical Services Corp., EMRYS Industries, RJB Contractor and Marketing, John-Be Engineering and Supplies Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Carding Machine (DOST) Coco Coir A fiber-cleaning machine that opens the decorticated coco coir flocks into individual fibers. The machine eliminates impurities, dust and reduces neps - short fibers. It is also used for blending fibers, fiber orientation, and alignment formation. The machine features rigid, spring-loaded clamping rollers that secure the fibers throughout its width, gripping the fibers tightly without slippage during fiber separation. Adaptors/Beneficiaries: EMRYS Industries Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Winnowing Machine (Coco Coir) The machine is consist of metal bars as its frame and plastic screen that acts as a cleaning mechanism to dust the decorticated fibers. Adaptors/Beneficiaries: EMRYS Industries Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Crafts and Textiles Micro Cupola A low-cost melting machine and detachable design micro cupola equipped with monitoring instruments. It is used for melting iron using the heat generated in the reaction of carbon in coke and oxygen in the air. It is a 10” machine shaft designated for easy transport with measuring instruments to provide operators data for easy identification thereby establishing faster operational parameters. Adaptors/Beneficiaries: Bataan Peninsula State University Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431



Gitara ni Juan Gitara ni Juan are high-quality and affordable local guitars made from Philippine wood and developed using standardized guitar-making processes in terms of design, consistency, intonation, sound quality, strength, stability and playability. Adaptors/Beneficiaries: Guitar Manufacturers Contact Details: Mr. Nathan Neil Manimtim University of the Philippines Diliman (02) 929-6963
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Modified Handloom Weaving Machine PTRI’s modified handloom weaving machine has a new and sleek design using metal and wood. This makes it more efficient to weave natural dyed fibers from abaca, banana, pineapple and other indigenous materials. Adaptors/Beneficiaries: Textile Manufacturers Contact Details: Dir. Celia B. Elumba Philippine Textile Research Institute (02) 837 2071 local 2369



Innovation Center for Yarns and Textiles: Spinning Process PTRI’s Innovation Center for Yarns and Textiles has a newly acquired ring spinning machine which spins local fibers, such as abaca, banana and pineapple, into yarns that can be used by handloom weaving communities and commercial millers or knitters in the country. Adaptors/Beneficiaries: Textile Manufacturers Contact Details: Dir. Celia B. Elumba Philippine Textile Research Institute (02) 837 2071 local 2369
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Crafts and Textiles PTRI-Developed Natural Dyes Technologies The Philippine Textile Research Institute of the DOST champions the revival of natural dyes with the use of scientific methods and techniques. The extraction of natural dyes from over a hundred dyeyielding plants, conversion of these dyes to powder form, and scaled-up natural dyeing are technological improvements paving the way for an accelerated entry of natural dyed materials in the market. To this, silkscreen printing pastes and textile paints, currently in the research and development pipeline, add another value proposition. An alternative to harmful synthetic dyes, natural dyes present possibilities for growing your own color and reverting to traditional dyeing with technological intervention from DOST-PTRI. Adaptors/Beneficiaries: Textile Manufacturers Contact Details: Dir. Celia B. Elumba Philippine Textile Research Institute (02) 837 2071 local 2369
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Twining / Twisting Machine The twining/twisting machine simplifies and fine tunes the twining and twisting process for textiles into one machine. The machine also has a suitable warping frame intended for twined/ twisted indigenous fiber materials. Adaptors/Beneficiaries: Textile Manufacturers Contact Details: Dir. Celia B. Elumba Philippine Textile Research Institute (02) 837 2071 local 2369



Geo Handloom Machine The geo handloom machine is a special type of loom with specific reeds, harnesses and cloth beam and has a modified warping mechanism to help in the production of geotextile nets and mats. Adaptors/Beneficiaries: Textile Manufacturers Contact Details: Dir. Celia B. Elumba Philippine Textile Research Institute (02) 837 2071 local 2369
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Forest Products and Processes Adding Higher Value to Abaca Abaca (Musa textilis Nee) is a plant indigenous to the Philippines. Its fiber is the strongest among natural fibers. The country supplies about 85% of the world’s demand, mainly as pulp, raw fibers, ropes, yarns, and fibercrafts. Ironically, the Philippines imports back abaca in the form of specialty paper products. The research and development program on abaca for specialty papers, textile and other high value products will help push for the optimum use of our abaca resources to benefit the local pulp and paper industry, and the abaca sector in general. the program has components on characterizing abaca fiber (both commercial and new varieties) and processing/value adding with the ultimate goal of encouraging local production of high-value abaca based products, such as textile, security/currency base paper, tea bags, packaging and printing/writing papers, and nanocrystalline cellulose (NCC), and abaca-based toxic metal ion adsorbent. Target Beneficiaries: Abaca farmers and Pulp mills, Local Paper and Textile Industry and General Public Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377
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Brown Gold from the Forests Proper cultural management practices and the use of high-yielding varieties such as UF18, BR25, K1, K2, and K9 ensure successful and economically-competitive cacao farming. Also, the productivity of old cacao trees is improved through the Enhanced Integrated Cultural Management for Cacao Rehabilitation, which applies fertilization, pruning, and side and/or ‘chupon’ grafting of quality bud sticks. Three combinations of high-yielding clones (UF 18, W10, PBC-123) are used for grafting to prevent pest and disease infestation. Target Beneficiaries: Cacao Farmers Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



Green Gold from the Forests Clump management is necessary to improve bamboo clump productivity in general. This is done through regular tending operations, which includes cleaning, thinning, mounding, mulching, and fertilization. Old bamboo clumps can also be rehabilitated/ rejuvenated through the application of suitable cultural treatments such as sanitation cutting, cleaning, or fertilizer application. This offers a quick and cheap means of increasing the supply of bamboo. Target Beneficiaries: Farmers, Nursery Owners, Manufacturers and Traders Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377 KALIPUNAN: Compendium of DOST Technologies 2010-2015
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Forest Products and Processes Emeralds from the Forests The use of quality planting materials can increase the survival rate of tree seedlings in the nursery by 40%. Seedlings from quality seeds are healthy, vigorously growing, disease-free, and have a robust and woody (lignified) single stem that are free of deformities. They have a large root collar diameter, dense, healthy root system with many fine, fibrous hairs at the root tips. The seedlings also have a balance shoot and root mass and are accustomed to short periods without water and full sunlight. Target Beneficiaries: Tree farmers, POs, Private Individuals, SUCs, GOs, and NGOs Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922



White Gold from the Forests Quality planting materials (QPM) for rubber are produced through green budding technology, which uses the recommended highyielding rubber varieties such as PB217, PB235, PB260, PB330, PB331, RRIM 600, and USM 1. DNA markers validate the identity of the rubber clones and ensure production of correct and high-yielding clones. Target Beneficiaries: Farmers, Rubber Latex Processors (natural rubber-based industry) Contact Details: Dr. Reynaldo V. Ebora Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development (049) 536 7922
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Non-Wood Dryers FPRDI’s furnace-type dryers for non-wood materials include a panelized metal compartment dryer for water hyacinth stalks, pandan, sea grass and abaca; and a low-cost kiln-type handicraft dryer with a single-line diameter flue pipe. Target Beneficiaries: Fabricators, LGU, Non-wood manufacturers Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377



Pandanus Slitter-Presser A machine intended to press bariw (otherwise called pandan) leaves to flatten and cut them into several strips for handicraft products. Pressing the leaves improves the texture and unifies thickness generally from tip to tip, while slitting cuts the leaves into widths of 5,10 or 15mm. The presser-slitter is manually operated using nine (9) major parts - (1) crank mechanism, (2) plunger, (3) roller presser, (4) inlet guidesheet, (5) slitter cover, (6) slitter assembly, (7) gear assembly & cover, (8) outlet guide sheet, and (9) base platform Adaptors/Beneficiaries: LGU-Nabas, Aklan, G&G Enterprises Contact Details: Engr. Robert O. Dizon Metals Industry Research and Development Center (02) 837 0431
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Forest Products and Processes Heat Treatment for Wood Pallets The heat treatment uses FPRDI’s modified furnacetype dryer with computerized data logger as a safe, inexpensive and eco-friendly way of eliminating pests and diseases infesting wooden pallets and other wooden packaging materials. Target Beneficiaries: Fabricators, LGU Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377



Preservative Treatment for Electric and Power Poles Copper azole is an eco-friendly wood preservative that inhibits decay, drying and insect infestation in utility poles. Copper azole treatment allows for industrial tree plantation species to be used as utility poles in power and telecommunication lines. Target Beneficiaries: Pole/Posts Service Providers Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377
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Bamboo Technologies FPRDI’s innovative technologies for processing bamboo include bamboo veneer lathe, bamboo flattening machine, do-it-yourself bamboo shelter and bamboo joining system. Target Beneficiaries: Farmers, Nursery owners, Manufacturers and Traders Contact Details: Dr. Romulo T. Aggangan Forest Products Research and Development Institute (049) 536 2377
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Environment and Disaster Risk Reduction
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ENVIRONMENTAL MONITORING AND RESTORATION



Advanced Remote Data-Acquisition Unit (arQ) Water Level Monitoring Station (WLMS) 
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Environmental Monitoring and Restoration Advanced Remote Data-Acquisition Unit (arQ) The advanced remote data-acquisition unit (arQ) is a device that can be configured to store/record, and acquire data such as but not limited to air pressure, air temperature, air humidity, wind speed and direction, rain amount, rain duration, rain intensity among others. The device gathers data automatically without human intervention while data transmission is done through the use of GSM/GPRS and/or Satellite. With proper configuration, the said device can also be used in other applications depending on the type of sensor to be integrated. It can also be used to control other remote electronic devices or systems. The arQ is used for all derivative stations deployed by ASTI. Target Beneficiaries: LGU and Private Organizations Contact Details: Dr. Joel Joseph S. Marciano Advanced Science and Technology Institute (02) 426 9755



Water Level Monitoring Station (WLMS) The Water Level Monitoring Station (WLMS) aims to aid with critical flood prone areas through flood monitoring and forecasting. The WLMS uses an ultrasonic sensor to measure the rate of change of water level. The sensor calculates the time interval between sending the signal and receiving the echo to determine the water level. The information collected is then transmitted to a central server at a predefined interval via SMS. Target Beneficiaries: LGU and Private Organizations Contact Details: Dr. Joel Joseph S. Marciano Advanced Science and Technology Institute (02) 426 9755 84
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Automated Weather Station (AWS) The Automated Weather Station (AWS) is a monitoring station equipped with different sensors cable of measuring weather parameters as such wind speed and direction, air temperature, air humidity, air pressure, and rain amount, duration and intensity. The weather data is sent wirelessly through the cellular network as a text message or Short Messaging System (SMS). Designed to be rugged and standalone, the station can be deployed even in the harshest remote areas and can operate continuously, as it gets power from the sun, backed up by the internal rechargeable battery. Target Beneficiaries: LGU and Private Organizations Contact Details: Dr. Joel Joseph S. Marciano Advanced Science and Technology Institute (02) 426 9755



Agrometeorological Station The Agrometeorological Station (Agro-Met) is another derivative station using the advanced remote data-acquisition unit (arQ) geared with multi-parameter weather sensors which can simultaneously measure wind speed and direction; air temperature; air humidity; air pressure, rain amount, duration and intensity, soil moisture and temperature, solar radiation, and sunshine duration. Weather data are automatically sent wirelessly, via cellular network, as as text message to the central server. The device was developed to reduce vulnerability of the agriculture specifically resource-poor upland farmers and communities to the impacts of climate change and related natural disasters through timely and accurate data monitoring. Target Beneficiaries: LGU and Private Organizations Contact Details: Dr. Joel Joseph S. Marciano Advanced Science and Technology Institute (02) 426 9755
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Environmental Monitoring and Restoration Candle Type Ceramic Water Filter This is made with locally-sourced red clay, sawdust and sand, and coated with Nano silver as its anti-microbial agent to eliminate water borne microorganisms. The ceramic filter is mounted inside a top bucket receptacle with a pitcher-type receiver which will hold the top bucket making it a portable water filter system. Target Beneficiaries: LGU, Private Organizations Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Sagip Nutri-Flour Sagip Nutri-Flour is made from choice crops like cassava, camote, malunggay, and monggo. It is nutritious and filling, and ready-to-use. It greatly offers convenience because it does not require cooking or heating. It is easy to prepare, just add water or liquid, making it ideal as a relief food during calamities or disasters. Adaptors/Beneficiaries: Community Health Education Emergency Response Services (CHEERS) Corporation Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Portable Biogas Digester The Do-It-Yourself (DIY) Portable Biogas Digester (PBD) is consists of one or more PBDs, a series of 3 to 10 gas holders and 1 to 3 water tanks. The technology involves an enclosed treatment system with acceptable odor emission. The PBD converts the wastes into two useful produts namely: Gas for cooking & Sludge as soil conditioner. Target Beneficiaries: LGUs, Home owners Association, Argi Processors Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Asphalt Paving Mix Using Plastic Wastes The process of producing the asphalt cement-waste plastic blend is consists of shredding of waste and mixing the shredded waste plastics gradually into heated asphalt cement at a certain temperature. The asphalt cement-waste plastic blend is added to the hot aggregates to produce asphalt concrete composition for road pavement. Target Beneficiaries: Construction Companies and LGUs Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Environmental Monitoring and Restoration Automated Rapid Reef Assessment (ARRAS) ARRAS developed Teardrop, a diver-less bancatowable platform for capturing underwater video and Kiko & Stitch, a software for automatic video stitching to create panoramic geotagged visual records of coral reefs. The system can generate a stitched underwater imagery map at a rate of 33 kilometers of coastline per day. Target Beneficiaries: LGU, Private Organizations Contact Details: Dr. Maricor Soriano University of the Philippines Diliman (02) 920-9749



AquoSense AquoSense is an automated water quality monitoring system that measures water quality parameters, such as pH range, dissolved oxygen, conductivity and turbidity. It also uses lateral flow strip biosensors that detect the presence of mercury in water. Target Beneficiaries: LGU, Private Organizations Contact Details: Engr. Carlos Monje Ateneo de Manila University (02) 426 6001 local 5645 or 5641
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Eco-friendly Septic System (Eco-Sep) Eco-Sep is a self-sustaining portable wastewater treatment system which uses an innovative combination of filtration and bio-stimulation through organominerals. It is a low-cost and deployable method for immediate installation of domestic wastewater cleanup, especially in disaster-affected areas. Target Beneficiaries: LGU and Private Organizations Contact Details: Dr. Merlinda Palencia Adamson University (02) 524 2011 local 317
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Healthcare Innovation for Filipinos Dietary Supplement from Moringa oleifera (Malunggay), Syzygium cumini (Duhat) and Musa sapientum (Saba) The ITDI developed a dietary supplement composed of malunggay, duhat and saba which may help minimize dependence on insulin and/or other costly anti-diabetics medications. The said products are proven to have blood sugar-lowering properties due to the presence of enhanced bioactive secondary plant metabolites or phytochemicals namely saponins, glycosides, amino acids, tannins, alkaloids, flavanoids and anthaquinones. Target Beneficiaries: Health Supplement Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Production of Guyabano (Anona muricata) Capsule & Tea from Fruit and Leaves



On top of its antidiabetic properties, Guyabano leaves and fruits were found to contain phenols that exhibit antioxidant properties, high dietary fiber and phytochemicals. The production of natural health supplements in the form of capsules and tea were developed by ITDI to maximize guyabano’s potential health benefits. Target Beneficiaries: Health Supplement Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Production of Pectin from Calamansi Wastes Commercial pectin is usually imported and processed from apple and various citrus fruits. Considering that calamansi is the Philippines’ most abundant citrus fruit, ITDI developed a method that allows the production of pharmaceutical-grade pectin from calamansi wastes. Target Beneficiaries: Health Supplement Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Production of High Dietary Fiber from Calamansi Wastes Through ITDI’s developed process, calamansi peel, pulp and seeds, initially considered as waste, are now converted into high-dietary fiber that may be encapsulized as a fiber supplement or ingredient in bakery products. Target Beneficiaries: Health Supplement Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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Healthcare Innovation for Filipinos Slimming Lotion/Caffeine: A Novel Slimming Agent Using caffeine as its slimming agent, ITDI developed a novel composition/formulation for a slimming cream that was found to be effective through an 8-week clinical study. Target Beneficiaries: Health and Personal Care Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Natural Analgesic Balm The natural-based analgesic balm was developed with the pain relieving effects of natural essential oils intended for external applications. Through tests, ITDI’s analgesic balm was found to be more effective than commercially available conterparts/ products. Target Beneficiaries: Healthcare Manufacturers Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167
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AxisTM Knee System Axis™ Knee System is an affordable, high-quality and FDA-approved total knee replacement system specifically designed for the Asian population. Its instrumentation and surgical technique allow surgeons to perform the procedure accurately, eliminating the possibility of implant failure. Target Beneficiaries: Healthcare Manufacturers Contact Details: Engr. Jude Sasing Orthopaedic International Inc. 0917 887 0256



Ventilator It is a compact, easy-to-use, volume-cycled servo ventilator. It is AC/DCpowered with backup battery and can be used as transport and home ventilator. Its embedded software incorporates a self-diagnosis protocol for offsite malfunction troubleshooting. Target Beneficiaries: LGU, Private Organizations, Healthcare Manufacturers Contact Details: Dr. Abundio Balgos University of the Philippines Manila 0917 848 5642
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Healthcare Innovation for Filipinos eHATID The eHealth Tablet for Informed Decision Making of LGUs (eHATID) provides health information system (HIS) and decision-making support to LGUs through an Electronic Medical Record that generates reports for DOH and PhilHealth. It aims to improve efficiency and transparency using an enhanced HIS model that promotes health information convergence and informed decision-making. Target Beneficiaries: LGU, Private Organizations, Healthcare Manufacturers Contact Details: Dr. Dennis Batangan Ateneo de Manila University (02) 426-6067 locals 213 or 209



RxBox RxBox is a telemedicine device for capturing medical signals via built-in medical sensors, storing data in an electronic medical record and transmitting health information via internet to a clinical specialist for expert advice. RxBox can reduce overall cost of healthcare by enabling health workers to diagnose, monitor and treat patients within the rural health facility. Target Beneficiaries: LGU, Private Organizations, and Healthcare Manufacturers Contact Details: Dr. Portia F. Marcelo National Telehealth Center 0927 881 7929
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OL Trap Production Ovicidal/Larvicidal Trap (OL Trap) is used to control the population of dengue-carrying Aedes aegypti mosquito. It works by attracting female mosquitoes to lay eggs on the paddle drenched with an organic solution which kills the eggs and larvae, preventing mosquitoes from reaching adulthood. It is potent for mosquitoes but safe for humans Adaptors/Beneficiaries: Heritage Veterinary Corporation Contact Details: Dr. Maria Patricia V. Azanza Industrial Technology Development Institute (02) 837 3167



Biotek-M Biotek-M kit is used as a highly efficient confirmatory test for diagnosis of dengue infection within first 5 days of illness, with test results processed within an hour or less. Using Biotek-M would mean less admission for dengue suspected cases, therefore saving resources for both hospital and patients. Target Beneficiaries: LGU, Private Organizations, Healthcare Manufacturers Contact Details: Dr. Raul V. Destura University of the Philippines Manila (02) 526 4349
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DOST Technology Licensing Office Focal Persons PCAARRD (049) 536 4990 local 229 Dr. Melvin B. Carlos, Director, TTPD Ms. Yolanda M. Tanyag, Sr. SRS Ms. Mae A. Dagaas, SRS I PCIEERD (02) 837 2071 local 2102 / 2109 Ms. Russell M. Pili, Chief SRS PCHRD (02) 837 2071 local 2112 Ms. Roselle L. Martonito, Supvg SRS ASTI (02) 426 9764 Mr. Alvin E. Retamar, Chief, SSED FNRI (02) 837 2071 local 2287 Engr. Rosemarie G. Garcia, Supvg SRS Mr. Alexis M. Ortiz, Sr. SRS Mr. Ulpiano A. Florida, SRS I 
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FPRDI (049) 536 2377 Ms. Mildred M. Fidel, Chief, TSD Ms. Grecelda A. Eusebio, Supvg SRS Ms. Carolyn Marie C. Garcia, Sr. SRS Ms. Emelyn C. Cortiguerra, Sr. SRS Mr. Pedrito Q. Lontok, SRS II 
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ITDI (02) 837 2071 local 2265/2216/2214 Ms. Nelia Elisa C. Florendo, Chief, TSD Ms. Annabelle V. Briones, Chief, CED Ms. Lorelle Baracol, Sr. SRS 
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MIRDC (02) 839 1720 Ms. Ma. Girlie M. Millo, Supvg SRS Engr. Mervin B. Gorospe, Sr. SRS PNRI (02) 929 6011 local 221 Mr. Gregory Ciocson, OIC, BDS PTRI (02) 837 2071 local 2367 Mr. Norly B. Villar, Supvg SRS Mr. Angelito A. Uldo, SRS II 
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State Universities and Colleges Technology Licensing Office Focal Persons Adamson University (02) 516 4837 or 524 2011 local 340 Professor Anna Ramos [email protected] Head Intellectual Property Section Ateneo de Manila University (02) 426 6001 local 5672 Mr. Benjamin O. Chan [email protected] Manager Innovation and Technologyg Support Office Batangas State University (043) 980 0358 or 702 5078 Engr. Albertson D. Amante Assistant Director for Intellectual Property Rights, Product and Technology Assessment and Commercialization De La Salle University (02) 302 9167 Atty. Christopher E. Cruz [email protected] Director Intellectual Property Office



100



KALIPUNAN: Compendium of DOST Technologies 2010-2015



University of the Philippines (02) 981 8500 local 2542 Dr. Luis Sison [email protected] Director Technology Transfer and Business Development Office University of the Philippines Diliman (02) 981 8763 or 434 0650 Mr. Ace C. Acosta [email protected] Intellectual Property and Technology Transfer Officer Office of the Vice Chancellor for Research and Development University of the Philippines Los Baños (049) 501 4756 local 4755 Mr. Glenn N. Baticados [email protected] Director Center for Technology Transfer and Entrepreneurship University of the Philippines Manila (02) 310 5727 or 310 5731 Dr. Alvin D. Marcelo [email protected] Director Technology Transfer and Business Development Office Visayas State University (053) 335 3935 Ms. Maria Louella C. Timbis Intellectual Property Specialist
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Department of Science and Technology TECHNOLOGY APPLICATION AND PROMOTION INSTITUTE TAPI Bldg., DOST Comp., General Santos Ave., Bicutan, Taguig City Tel. Nos.: 837-2071 local 2167 / 2157 / 838-1127
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