
 

186 

DAFTAR PUSTAKA 

Abbas, H.K., 2005, Aflatoxin and Food Safety, CRC Press, New York. 

Afsah-Hejri, L., Jinap, S., Hajeb, P., Radu, S., and Shakibazadeh, S., 2013, A review 
on mycotoxins in food and feed: Malaysia case study, Compr. Rev. Food 
Sci. Food Saf., 12, 629–651. doi:10.1111/1541-4337.12029. 

Aguiar, H., Serra, J., González, P., and León, B., 2009, Structural study of sol–gel 
silicate glasses by IR and Raman spectroscopies, J. Non-Cryst. Solids, 355, 
475–480, doi:10.1016/j.jnoncrysol.2009.01.010. 

Ali, N., Sardjono, Yamashita, A., and Yoshizawa, T., 1998, Natural co-occurrence 
of aflatoxins and fusarium mycotoxins (fumonisins, deoxynivalenol, 
nivalenol and zearalenone) in corn from Indonesia, Food Addit. Contam., 
15, 377–384, doi:10.1080/02652039809374655. 

Anonim, 1998, Jagung Bahan Baku Pakan, Standar Nasional Indonesia (SNI) no. 
01-4483-1998, Badan Standarisasi Nasional Indonesia (BSNI).  

Anonim, 2009, Pakan Konsentrat, Standar Nasional Indonesia (SNI) no. 
3148.1:2009, Badan Standarisasi Nasional Indonesia (BSNI). 

Anonim, 2009a, Peraturan kepala badan pengawas obat dan makanan Republik 
Indonesia No. HK.00.06.1.52.4011 tentang penetapan batas maksimum 
cemaran mikroba dan kimia dalam makanan, Badan Pengawasan Obat 
dan Makanan (BPOM) Indonesia. 

Anonim, 2009b, Batas maksimum kandungan mikotoksin dalam pangan, Standar 
Nasional Indonesia (SNI) no. 7385:2009, Badan Standarisasi Nasional 
Indonesia (BSNI). 

Anonim, 2015, Statistik kelapa sawit Indonesia 2014, ISSN. 1978-9947, Badan 
Pusat Statistik (BPS), Jakarta, Indonesia. 

Arizal, E.H., Supriyanto, A., Salamun, 2014, Isolasi dan identifikasi kapang pada 
biji jagung dari ruang penyimpanan pasar tradisional Tuban. J. Ilm. Biol., 2, 
16–25. 

Arroyo-Manzanares, N., Huertas-Pérez, J.F., García-Campaña, A.M., and Gámiz-
Gracia, L., 2014, Simple methodology for the determination of mycotoxins 
in pseudocereals, spelt and rice, Food Control, 36, 94–101. 
doi:10.1016/j.foodcont.2013.07.028. 

Barna-Vetro, I., Solti, L., Teren, J., Gyongyosi, A., Szabo, E., and Wolfling, A., 
1996, Sensitive ELISA Test for Determination of Ochratoxin A., J. Agri. 
Food Chem., 44, 4071-4074. 

Baxter, I., Lisa D. C., Carole D., Paul D. L., Andrew J. P. W., and David J. W., 1997, 
Hydrogen bonding to silanols, electronic conference on organometallic 
chemistry, 30 June-31 July 1997, http://www.ch.ic.ac.uk/ectoc/ectoc-
3/ectoc_ma.html diakses 16 Juni 2015. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



187 

 

Besbes, M., Fakhfakh, N., and Benzina, M., 2009, Characterization of silica gel 
prepared by using sol–gel process. Phys. Procedia, Proceedings of the 
JMSM 2008 Conference 2, 1087–1095. doi:10.1016/j.phpro.2009.11.067. 

Betina, V., 1993, Chromatography of Mycotoxins: Techniques and Aplication, 
Elsevier. 

Bhatia, R.B., Brinker, C.J., Gupta, A.K., and Singh, A.K., 2000, Aqueous sol−gel 
process for protein encapsulation. Chem. Mater., 12, 2434–2441. 
doi:10.1021/cm000260f. 

Bond, R., Jewett, M.C., McAuliffe, J.C., and Donald, E.W.I., 2013, Method for 
preparing a biocomposite comprising one or more enzymes, USA, 
US8574880 B2. 

Braunrath, R., and Cichna, M., 2005, Sample preparation including sol–gel 
immunoaffinity chromatography for determination of bisphenol A in 
canned beverages, fruits and vegetables, J. Chromatogr. A, 1062, 189–
198. doi:10.1016/j.chroma.2004.11.009 

Brena, B.M., and Batista-Viera, F., 2006, Immobilization of enzymes, in: Guisan, 
J.M. (Ed.), Immobilization of enzymes and cells, Humana Press, Totowa. 

Brenn-Struckhofova, Z., and Cichna-Markl, M., 2006, Determination of bisphenol 
A in wine by sol-gel immunoaffinity chromatography, HPLC and 
fluorescence detection, Food Addit. Contam., 23, 1227–1235. 
doi:10.1080/02652030600654382. 

Brenn-Struckhofova, Z., Cichna-Markl, M., Böhm, C., and Razzazi-Fazeli, E., 2007, 
Selective Sample Cleanup by Reusable Sol−Gel Immunoaffinity Columns 
for Determination of Deoxynivalenol in Food and Feed Samples, Anal. 
Chem., 79, 710–717. doi:10.1021/ac061672w. 

Brenn-Struckhofova, Z., Füreder, C., Cichna-Markl, M., and Razzazi-Fazeli, E., 
2009, Co-isolation of deoxynivalenol and zearalenone with sol–gel 
immunoaffinity columns for their determination in wheat and wheat 
products, J. Chromatogr. A., 1216, 5828–5837, doi:10.1016/j.chroma. 
2009.06.021. 

Brinker, C.J., and Scherer, G.W., 1990, Sol-gel Science: The Physics and Chemistry 
of Sol-gel Processing, Gulf Professional Publishing. 

Brittain HG, 2002, Particle-size distribution II: The problem of sampling powdered 
solids,  Pharmaceut Tech, 7:67-73 

Burhanuddin, 2013, Studi penyimpangan ukuran batu bata merah, J., Teknosains 
7, 231–236. 

Busman, M., Bobell, J.R., and Maragos, C.M., 2015, Determination of the 
aflatoxin M1 (AFM1) from milk by direct analysis in real time – mass 
spectrometry (DART-MS), Food Control 47, 592–598, doi:10.1016/ 
j.foodcont.2014.08.003. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



188 

 

Campone, L., Piccinelli, A.L., Celano, R., and Rastrelli, L., 2011, Application of 
dispersive liquid–liquid microextraction for the determination of 
aflatoxins B1, B2, G1 and G2 in cereal products, J. Chromatogr. A, 
Advanced Food Analysis, 1218, 7648–7654, 
doi:10.1016/j.chroma.2011.05.028. 

Cheraghali, A.M., Yazdanpanah, H., Doraki, N., Abouhossain, G., Hassibi, M., Ali-
abadi S., Aliakbarpoor, M., Amirahmadi, M., Askarian, A., Fallah, N., 
Hashemi, T., Jalali, M., Kalantari, N., Khodadadi, E., Maddah, B., Mohit, R., 
Mohseny, M., Phaghihy, Z., Rahmani, A., Setoodeh, L., Soleimany, E., and 
Zamanian, F., 2007, Incidence of aflatoxins in Iran pistachio nuts, Food 
Chem. Toxicol., 45, 812–816, doi:10.1016/j.fct.2006.10.026. 

Cho, S.-H., Lee, C.-H., Jang, M.-R., Son, Y.-W., Lee, S.-M., Choi, I.-S., Kim, S.-H., and 
Kim, D.-B., 2008, Aflatoxins contamination in spices and processed spice 
products commercialized in Korea, Food Chem., 107, 1283–1288, 
doi:10.1016/j.foodchem.2007.08.049. 

Cho, Y.-J., Lee, D.-H., Kim, D.-O., Min, W.-K., Bong, K.-T., Lee, G.-G., and Seo, J.-H., 
2005, Production of a monoclonal antibody against ochratoxin A and its 
application to immunochromatographic assay, J. Agric. Food Chem, 53, 
8447–8451. doi:10.1021/jf051681q. 

Chopra, S.K., Ahluwalia, S.C., and Laxmi, S., (1981) Technology and Manufa-cture 
of Rice Husk Ash Masonry (RHAM) Cement, Proseding seminar 
ESCAP/RCTT-3rd., Workshop on Rice Husk Ash Cement, New Delhi. 

Cichna-Markl, M., 2006, Selective sample preparation with bioaffinity columns 
prepared by the sol–gel method. J. Chromatogr. A, ExTech 2006 8th 
International Symposium on Advances in Extraction Techniques, 1124, 
167–180, doi:10.1016/j.chroma.2006.06.077 

Coiffier, A., Coradin, T., Roux, C., Bouvet, O.M.M., and Livage, J., 2001, Sol- gel 
encapsulation of bacteria: a comparison between alkoxide and aqueous 
routes, J. Mater. Chem., 11, 2039-2044. 

Coker, R.D., Nagler, M.J., Defize, P.R., Derksen, G.B., Buchholz, H., Putzka, H.A., 
Hoogland, H.P., Roos, A.H., and Boenke, A., 2000, Sampling Plans for the 
Determination of Aflatoxin B1 in Large Shipments of Animal Feedstuffs. J. 
AOAC Int., 83, 1252–1258. 

Coronel, M.B., Marin, S., Cano, G., Ramos, A.J., and Sanchis, V., 2011, Ochratoxin 
a in Spanish retail ground roasted coffee: Occurrence and assessment of 
the exposure in Catalonia, Food Control, 22, 414–419, 
doi:10.1016/j.foodcont.2010.09.012. 

Delaunay-Bertoncini, N., and Hennion, M.C., 2004, Immunoaffinity solid-phase 
extraction for pharmaceutical and biomedical trace-analysis - Coupling with 
HPLC and CE – Perspectives, J. Pharm. Biomed. Anal., 34, 717-736. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



189 

 

Dohnal, V., Pavlíková, L., and Kuca, K., 2010, The pH and mobile phase 
composition effects ochratoxin A fluorescence at liquid chromatography, 
J. Chromatogr. Sci., 48, 766–770. 

Eales, L.-J., 2003, Immunology for Life Scientists, 2nd ed. Wiley-Interscience, 
Hoboken, NJ 07030, USA. 

EFSA, 2006, Opinion of the Scientific Panel on Contaminants in the food chain on 
a request from the commission related to Ochratoxin A in food Question 
N° EFSA-Q-2005-154, The EFSA Journal, 365, 1-56. 

EFSA, 2007, Opinion of the Scientific Panel on Contaminants in the food Chain on 
a request from the Commission related to the potential increase of 
consumer health risk by a possible increase of the existing maximum 
levels for aflatoxins in almonds, hazelnuts and pistachios and derived 
products-Question N° EFSA-Q-2006-174, The EFSA Journal, 446, 1-127. 

Eggers, D., and Valentine, J., 2000, Crowding and Hidration effects on Protein 
Conformation: a Study with Sol-Gel Encapsulation Protein, J. Mol. Biol., 
314, 911-922. 

Elgert, K.D., 2009, Immunology: Understanding the Immune System, John Wiley 
& Sons, Inc.,  

Elma, M., Yacou, C., Wang, D.K., Smart, S., and Diniz da Costa, J.C., 2012, 
Microporous silica based membranes for desalination, Water, 4, 629–649. 
doi:10.3390/w4030629 

Enymia, Suhanda dan Sulistiharini, N., 1998, Pembuatan silika gel kering dari 
sekam padi untuk bahan pengisi karet ban, Jurnal Keramik dan Gelas 
Indonesia, 7, 182, 1-8. 

Erickson, H.P., 2009, Size and Shape of protein molecules at the nanometer level 
determined by sedimentation, gel filtration, and electron microscopy, 
Biol. Proced., Online, 11, 32–51. doi:10.1007/s12575-009-9008-x 

European Commission, 2003, Commission directive 2003/100/EC of 31 October 
2003 amending Annex I to Directive 2002/32/EC of the European 
Parliament and of the Council on undesirable substances in animal feed, 
Off. J. Eur. Comm., 283:33-37 

European Commission, 2006, Commission Regulation (EC) No 1881/2006 of 19 
December 2006 setting maximum levels for certain contaminants in 
foodstuff,  Off. J. Eur. Commun., L 364, 5-24. 

European Commission, 2009, Commission Regulation (EC) No 152/2009 of 
27 January 2009, laying down the methods of sampling and analysis for 
the official control of feed, Off. J. Eur. Commun., L 54, 1-30. 

Faye, B., Sinyavskiy, Y., 2008, Impact of Pollution on Animal Products, Springer 
Science & Business Media. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



190 

 

Fellinger, A., 2006, Worldwide mycotoxin regulations and analytical challenges. 
Proceedings of the World Grain Summit: Foods and Beverages, 
September 17-20, 2006, San Francisco, California, USA., 19-23. 

Fitzgerald, J., Leonard P., Darcy, E., and O'Kennedy R., 2011, Immunoaffinity 
chromatography, Methods Mol Biol, 681,  Part 1, 35-59, ISSN 1064-3745. 

Frisvad, J. C., Thrane, U., and Samson, R. A., 2007, di dalam Dijksterhuis, J., and 
Samson, R. A. (Eds.), Food Mycology – A Multifaceted Approach to Fungi 
and Food, CRC Press, Boca Raton,135–159. 

Ghosh, R., and Bhattacherjee, S., 2013, A Review study on precipitated silica and 
activated carbon from rice husk. J. Chem. Eng. Process Technol., 04. 
doi:10.4172/2157-7048.1000156 

Gill, I., and Ballesteros, A., 2000, Bioencapsulation within synthetic polymers 
(Part 1); Sol-gel Encapsulated Biologicals, Tibtech, 18. 

González, A.G., Herrador, M.Á., and Asuero, A.G., 2010, Intra-laboratory 
assessment of method accuracy (trueness and precision) by using 
validation standards, J. Talanta, 82, 1995–1998. doi:10.1016/j.talanta. 
2010.07.071 

Harmita, 2004, Petunjuk Pelaksanaan validasi metode dan cara perhitungannya, 
Maj. Ilmu Kefarmasian, I, 117–135. 

Hashemi, J., and Alizadeh, N., 2009, Investigation of solvent effect and 
cyclodextrins on fluorescence properties of ochratoxin A., 
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 
73, 121-126. 

Heathcote, J.G., 1984, Aflatoxins and related toxins. In: Betina, V. (Ed). 
Mycotoxins – Production, Isolation, Separation and Purification, Elsevier 
Science, Belanda. 

Hernández, I. A., 2009, Development and Validation of Analytical Methods for 
Mycotoxins in Food, Medicinal Herbs and Feed, Doctoral Dissertation, 
Universität Bonn. 

Holze, R., 2009, Experimental Electrochemistry, John Wiley & Sons, USA. 

Hruska, Z., Yao, H., Kincaid, R., Brown, R., Cleveland, T., and Bhatnagar, D., 2014, 
Fluorescence excitation–emission features of aflatoxin and related 
secondary metabolites and their application for rapid detection of 
mycotoxins, Food Bioprocess Technol., 7, 1195–1201., doi:10.1007/ 
s11947-014-1265-2. 

Hussain, I., and Anwar, J., 2008, A study on contamination of aflatoxin M1 in raw 
milk in the Punjab province of Pakistan, Food Control, 19, 393–395. 

Iluyemi, F.B., Hanafi, M.M., Radziah O., and Kamarudin, M.S., 2006, Fungal solid 
state culture of palm kernel cake, J. Bior. Tech. 97, 477–482, 
doi:10.1016/j.biortech.2005.03.005 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



191 

 

Imperato, R., Campone, L., Piccinelli, A.L., Veneziano, A., and Rastrelli, L., 2011, 
Survey of aflatoxins and ochratoxin a contamination in food products 
imported in Italy, J. Food Control, 22, 1905–1910. 
doi:10.1016/j.foodcont.2011.05.002 

International Agency for Research on Cancer (IARC), 1993, Some naturally 
occurring substances: food items and constituents, heterocyclic aromatic 
amines and mycotoxins di dalam IARC Monographs on the Evaluation of 
Carcinogenic Risk to Humans, vol. 56, WHO Press, Lyon, Perancis. 

International Agency for Research on Cancer (IARC), 2002, Some traditional 
herbal medicines, some mycotoxins, aphthalene and styrene di dalam 
IARC Monographs on the Evaluation of Carcinogenic Risk to Humans, vol. 
82, WHO Press, Lyon, Perancis. 

International Agency for Research on Cancer (IARC), 2012, Chemical Agents and 
Related Occupations : A review of Human Carcinogens di dalam IARC 
Monographs on the Evaluation of Carcinogenic Risks to Humans, vol. 
100F, WHO press, Lyon, Perancis. 

Iqbal, S.Z., Asi, M.R., Zuber, M., Akhtar, J., and Jawwad Saif, M., 2013, Natural 
occurrence of aflatoxins and ochratoxin A in commercial chilli and chilli 
sauce samples, Food Control, 30, 621–625. doi:10.1016/j.foodcont. 
2012.09.003 

Ishizaki, K., 1998, Porous material process technology and application, Kluwer 
Academic Publisher, Dordrecht. 

Jalili, M., and Jinap, S., 2015, Optimization and validation of a method for 
extraction and quantification of ochratoxin A in black pepper, Inter. Food 
Research Journal, 22, 2, 502-509. 

JECFA, 2001, Evaluation of certain mycotoxins in Food, 56th Report of the Joint 
FAO/WHO Expert Committee on Food Additives (JECFA), WHO Technical 
Report 906, Geneva, 16-26. 

Jin, W., and Brennan, J.D., 2002, Properties and applications of proteins 
encapsulated within sol–gel derived materials, Anal. Chim. Acta, 461, 1–
36. doi:10.1016/S0003-2670(02)00229-5 

Johansson A.S., Whitaker T.B., Giesbrecht F.G., Hagler W.M., and Young J.H., 
2000, Testing shelled  corn  for  afatoxin,  Part  III:  evaluating the  
performance  of  afatoxin  sampling  plans, JAOAC Inter, 83:1279-1284. 

Kabak, B., 2012, Determination of aflatoxins and ochratoxin A in retail cereal 
products from Turkey by high performance liquid chromatography with 
fluorescence detection, Food Control, 28, 1–6. doi:10.1016/j.foodcont. 
2012.04.043. 

Kalapathy, U., Proctor, A., and Shultz, J., 2000, A Simple Method for Production 
of Pure Silica from Rice Hull Ash, J. Bioresouce Technology, 73, 257-262. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



192 

 

Kalapathy, U., Proctor, A., and Shultz, J., 2002, An improved method for 
production of silica from rice hull ash, J. Bioresouce Technology, 85, 285-
289. 

Kamath, A.R., and Proctor, A., 1998, Silica gel from rice hull ash: preparation and 
characterization, J. Cereal Chem. 75, 4., 484-487. 

Kamisah, D., Pandiangandan, dan Wasinton Simanjuntak, 2013, Sintesis katalis 
heterogen MgO-SiO2 sekam padi dengan metode sol-gel dan aplikasinya 
pada reaksi transesterifikasi minyak kelapa, Prosiding Seminar Nasional 
Sains & Teknologi V, Lembaga Penelitian Universitas Lampung, 516–524. 

Khayoon, W.S., Saad, B., Yan, C.B., Hashim, N.H., Ali, A.S.M., Salleh, M.I., and 
Salleh, B., 2010, Determination of aflatoxins in animal feeds by HPLC with 
multifunctional column clean-up, Food Chem., 118, 882–886. 
doi:10.1016/j.foodchem.2009.05.082 

Klinglmayr, C., Nöbauer, K., Razzazi-Fazeli, E., and Cichna-Markl, M., 2010, 
Determination of deoxynivalenol in organic and conventional food and 
feed by sol–gel immunoaffinity chromatography and HPLC–UV detection. 
J. Chromatogr. B, Immunoaffinity Techniques In Analysis, 878, 187–193. 
doi:10.1016/j.jchromb.2009.08.016 

Kok, W.T., 1994, Derivatization reactions for the determination of aflatoxins by 
liquid chromatography with fluorescence detection, J. Chromatogr. B 
Biomed. Appl., 659, 127–137. 

Kok, W.T., van Neer, T.C.H., Traag, W.A., and Tuinstra, L.G.T., 1986, 
Determination of aflatoxins in cattle feed by liquid chromatography and 
post-column derivatization with electrochemically generated bromine. J. 
Chromatogr. A, 367, 231–236. doi:10.1016/S0021-9673(00)94838-6  

Kumar, V., M.S. Basu, and T.P. Rajendran, 2008, Mycotoxin research and 
mycoflora in some commercially important agricultural commodities., J., 
Crop Prot., 27, 891–905. 

Lan, E., Dave, B., Fukuto, J., Dunn, and B., Zink, J., 1998, Synthesis of Sol-gel 
Encapsulated Heme Proteins With Chemical Sensing Properties, J. 
Mater, Chem, 9, 45-53. 

Li, X., Li, P., Zhang, Q., Li, Y., Zhang, W., and Ding, X., 2012, Molecular 
Characterization of Monoclonal Antibodies against Aflatoxins: A Possible 
Explanation for the Highest Sensitivity, Anal. Chem. 84, 5229–5235. 
doi:10.1021/ac202747u 

Li, Y., Wang, Z., De Saeger, S., Shi, W., Li, C., Zhang, S., Cao, X., and Shen, J., 2012, 
Determination of deoxynivalenol in cereals by immunoaffinity clean-up 
and ultra-high performance liquid chromatography tandem mass 
spectrometry, Methods, Immunoaffinity methods and related methods, 
56, 192–197. doi:10.1016/j.ymeth.2011.10.009 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



193 

 

Livage, J., Coradin, T., and Roux, C., 2001, Encapsulation of biomoleculs in silica 
gels, J. Physics; Condens. Matter, 13, R673-R69 1. 

Luh, B.S., 1980, Rice; producing and utilization, The Aui Publishing Company Inc. 
West Port Conecticut. 

MAFF-UK., 1993, Mycotoxins: Third Report - 36th Report of Steering Group on 
Chemical Aspects of Food Surveillance (HMSO), Bernan Press, London. 

Magnusson, B. and U. Örnemark (eds.), 2014, Eurachem Guide: The Fitness for 
Purpose of Analytical Methods – A Laboratory Guide to Method 
Validation and Related Topics, 2nd edition, ISBN 978-91-87461-59-0.  

Mansaray, K. G., and Ghaly, A. E., 1997, Physical and thermochemical properties 
of rice husk, J. Energy Sources, 19, 989-1004. 

Mardiyati, I., dan Harjana, 2010, Optimasi suhu pembakaran batu bata merah 
dengan penambahan limbah batubara untuk meningkatkan kualitas 
batubata merah, Prosiding, Pertemuan Ilmiah XXIV HFI DIY & Jateng, 
Semarang, 317–322. 

Miller, J.D., 1995, Fungi and mycotoxin in grain: implication for stored product 
research, J. Stored Prod. Res., 31, 1-6.  

Moss, 1998, Recent studies of mycotoxins. J. Appl. Microbiol. 84, 62S–76S. 
doi:10.1046/j.1365-2672.1998.0840s162S.x 

Müller, H.M., 1982, Decontamination of mycotoxins. 1. Physical process (Ger.). 
Übersicht. Tieremahr., 10, 95-122. 

NATA, 2013, Technical report #17 – Guidelines for the validation and verification 
of quantitative and qualitative methods, http://www.nata. com.au/, 
diakses 3 Januari 2015. 

National Toxicology Program (NTP), 2009, Chemical information review 
document for deoxynivalenol, National Institute of Environmental Health 
Sciences, US Department of Health and Human Services, New Castle. 

Nuryono, N., Noviandi, C.T., Böhm, J., and Razzazi-Fazeli, E., 2005, A limited 
survey of zearalenone in Indonesian maize-based food and feed by ELISA 
and high performance liquid chromatography, Food Control, 16, 65–71. 
doi:10.1016/j.foodcont.2003.11.009 

Nuryono, N., Noviandi, C.T., Böhm, J., and Razzazi-Fazeli, E., 2005. A limited 
survey of zearalenone in Indonesian maize-based food and feed by ELISA 
and high performance liquid chromatography, Food Control, 16, 65–71. 
doi:10.1016/j.foodcont.2003.11.009 

Nuryono, Natsito, and Astuti, E., 2008, Encapsulation of horseradish peroxidase-
glucose oxidase (Hrp-Gox) in silica aquagel synthesized from rice hull ash 
for enzymatic reaction of glucose, Indones. J. Chem., 8, 169 – 176. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



194 

 

Nuryono, Natsito, Astuti, E., 2008, Encapsulation Of Horseradish Peroxidase-
Glucose Oxidase (Hrp-Gox) In Silica Aquagel Synthesized From Rice Hull 
Ash For Enzymatic Reaction Of Glucose, Indones. J. Chem. 8, 169 – 176. 

Nuryono, Noviandi, C.T., Bohm, J., Agus, A., Wedhastri, S.,  Maryudani, S., and 
Razzazi-Fazeli, E., 2002. A survey of fumonisins (B1, B2, B3) in Indonesian 
corn-based food and feed samples, Mycotoxin Res. 18 Suppl 2, 117–20. 
doi:10.1007/BF02946077 

Nuryono, Noviandi, C.T., J. Bohm, A. Agus, S. Wedhastri, Y.B. Maryudani and E. 
Razzazi, 2002, A survey of fumonisins (B1, B2, B3) in Indonesian corn-
based food and feed samples, Mycotoxin Res. 18 Suppl 2, 117–20. 
doi:10.1007/BF02946077 

Okoli, I.C., Nweke, C.U., Okoli, C.G., and  Opara, M.N., 2006. Assessment of the 
mycoflora of commercial poultry feeds sold in the humid tropical 
environment of Imo State, Nigeria, Int. J. Environ. Sci. Technol. 3, 9–14. 
doi:10.1007/BF03325902 

Okoli, I.C., Ogbuewu, P.I., Uchegbu, M.C., Opara, M.N., Okorie, J.O., Omede, A.A., 
Okoli, G.C., and Ibekwe, V.I., 2007, Assessment of the Mycoflora of 
poultry feed raw materials in a humid tropical environment, J. Am. Scien, 
3, 1, 5-9. 

Okutani, T., 2009, Utilization of silica in rice hulls as raw materials for silicon 
semiconductors, J. Met. Mater. Miner., 19, 51–59. 

Oscik, 1982, Adsorption, John Wiley and son Inc., Chichester. 

Ozbey, F., and Kabak, B., 2012, Natural co-occurrence of aflatoxins and 
ochratoxin A in spices. Food Control, 28, 354–361. 
doi:10.1016/j.foodcont.2012.05.039 

Pasteiner, S., 1994, Mycotoxins in Animal Husbandry, Biomin Ing., Erich Erbert 
KG., Austria. 

Paterson, R.R.M., and Lima, N., 2010, How will climate change affect mycotoxins 
in food, Food Res. Int., Climate Change and Food Science, 43, 1902–1914. 
doi:10.1016/j.foodres.2009.07.010 

Pecoraro, É., Davolos, M.R., and Jafelicci, M., 1995, Silica morphology 
characterized by SEM - the effects of the solvent treatment and the 
drying process. J. Braz. Chem. Soc. 337–341. 

Pettersson, 2004, Controlling mycotoxins in animal feed, In N. Magan, & M. 
Olsen (Eds.), Mycotoxins in food: Detection and control, 174–189, Boca 
Raton, FL: CRC Press. 

Pitt, J.I., Hocking, A.D., Micamble, B.F., Dharmaputra, O.S., Kuswanto, K.R., 
Rahayu, E.S., and Sarjono, 1998, The mycoflora of food commodities from 
Indonesia, J. Food Mycol., 1, 1, 41-60. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



195 

 

Podlipna, D., and Cichna-Markl, M., 2007, Determination of bisphenol A in 
canned fish by sol–gel immunoaffinity chromatography, HPLC and 
fluorescence detection. Eur. Food Res. Technol., 224, 629–634. 
doi:10.1007/s00217-006-0350-9 

Pranowo, D., Nuryono, Agus, A., Wedhastri, S., Reiter, E.V., Razzazi-Fazeli, E., and 
Zentek, J., 2013, A limited survey of aflatoxin B1 contamination in 
Indonesian palm kernel cake and copra meal sampled from batches. 
Mycotoxin Res., 29, 135–139. doi:10.1007/s12550-013-0168-9 

Prelle, A., Spadaro, D., Garibaldi, A., and Gullino, M.L., 2014, Co-occurrence of 
aflatoxins and ochratoxin A in spices commercialized in Italy. Food 
Control, 39, 192–197. doi:10.1016/j.foodcont.2013.11.013 

Reiter, E., Zentek, J., and Razzazi, E., 2009, Review on sample preparation 
strategies and methods used for the analysis of aflatoxins in food and 
feed. Mol. Nutr. Food Res., 53, 508–524. doi:10.1002/mnfr.200800145 

Reiter, E.V., Cichna-Markl, M., Tansakul, N., Shim, W.-B., Chung, D.-H., Zentek, J., 
and Razzazi-Fazeli, E., 2011a. Sol–gel immunoaffinity chromatography for 
the clean up of ochratoxin A contaminated grains. J. Chromatogr. A, 
Advanced Food Analysis, 1218, 7627–7633. 
doi:10.1016/j.chroma.2011.07.013 

Reiter, E.V., Dutton, M.F., Agus, A., Nordkvist, E., Mwanza, M.F., Njobeh, P.B., 
Pranowo, D., Häggblom, P., Razzazi-Fazeli, E., Zentek, J., Andersson, M.G., 
2011b, Uncertainty from sampling in measurements of aflatoxins in 
animal feedingstuffs: application of the Eurachem/CITAC guidelines, The 
Analyst, 136, 4059–4069. doi:10.1039/c1an15124j 

Reiter, E.V., Vouk, F., Böhm, J., and Razzazi-Fazeli, E., 2010, Aflatoxins in rice – A 
limited survey of products marketed in Austria, Food Control, 21, 988–
991. doi:10.1016/j.foodcont.2009.12.014 

Rodrigues, I., 2008, BIOMIN Mycotoxin Survey Program 2007, Mycotoxins, URL 
https://en.engormix.com/MA-mycotoxins/articles/biomin-mycotoxin - 
urvey-program-t906/p0.htm (accessed 11.05.14). 

Rohman, A., Harsojo, Raharjo, T.J., Sismindari, Triyana, K., dan Astuti, P., 2012, 
Analisis makanan dan lingkungan secara fisikan dan kimia, Pustaka 
Pelajar, Yogyakarta.  

Roseanu, A., Jecu, L., Badea, M., Evans, R.W., 2010. Mycotoxins: an overview on 
their quantification methods. Romanian J. Biochem. 47, 79–86. 

Sanchis, V., and Magan, N., 2004, Environmental conditions affecting mycotoxins, 
In N. Magan, & M. Olsen (Eds.), Mycotoxins in food: Detection and 
control, 174–189, Boca Raton, FL: CRC Press. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



196 

 

Schuster, M., Wasserbauer, E., Neubauer, A., and Jungbauer, A., 2000, High 
speed immuno-affinity chromatography on supports with gigapores and 
porous glass, Bioseparation, 9, 259–268. doi:10.1023/A:1011130821804 

Scott, P.M., 1995, Mycotoxin methodology, Food Additives & Contaminants: 
Part A: Chemistry, Analysis, Control, Exposure & Risk Assessment 12, 
395-403.  

Scudamore, K., 2008, Mycotoxins, di dalam J. Gilbert and H. Senyuva (editor): 
Bioactive compounds in foods, Blackwell Publishing West Sussex. 

Scudamore, K.A., Hetmanski, M.T., Chan, H.K., and Collins, S., 1997, Occurrence 
of mycotoxins in raw ingredients used for animal feeding stuffs in the 
United Kingdom in 1992, Food Addit. Contam., 14, 157–173. 
doi:10.1080/02652039709374511 

Shephard, G.S., 2005, Aflatoxin and Food Safety: Recent African Perspectives, di 
dalam Abbas, H.K., Ed., Aflatoxin and Food Safety; Taylor and Francis 
Group, LLC: New York, NY, USA., 13-28. 

Shinha, K.K., and Bhatnagar, D., 1998. Mycotoxins in Agriculture and Food Safety. 
CRC Press. 

Souza, M.F. de, Magalhães, W.L.E., and Persegil, M.C., 2002, Silica derived from 
burned rice hulls, J. Mat. Research, 5, 4, 467-474. 

Sriyanti, Taslimah, Nuryono dan Narsito., 2005, Sintesis bahan hibrida amino-silika 
dari abu sekam padi melalui proses sol-gel, Kim. Sains dan Apl. 8. 1-10. 

Stroka, J., Petz, M., Joerissen, U., and Anklam, E., 1999, Investigation of various 
extractants for the analysis of aflatoxin B1 in different food and feed 
matrices. Food Additives & Contaminants, 16, 33 1-338. 

Trevan, Michael D., 1990, Immobilized Emzymes, John Wiley and Sons, New 
York, 14-15 

Tyasningsih, W., 2010, Potensi Pakan Sebagai Sumber Pencemaran Aspergillus 
spp. Penyebab Aspergillosis pada Unggas, J. Veterinaria Medika, 3, 1, ISSN 
: 1979-1305.   

US Food and Drug Administration, 2000, Guidance for Industry: Action Levels for 
Poisonous or Deleterious Substances in Human Food and Animal Feed, 
USA. 

Wan Ainiza, W.M., Jinap, S., and Sanny, M., 2015, Simultaneous determination of 
aflatoxins and ochratoxin A in single and mixed spices. Food Control 50, 
913–918. doi:10.1016/j.foodcont.2014.10.051 

Wang, P.G., Vitha, M.F., Kay, J.F., 2014, High Throughput Analysis for Food Safety, 
John Wiley & Sons. 

Weidenbörner, M., 2008, Mycotoxins in Foodstuffs, Springer, New York, USA. 

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



197 

 

Weston, A., and Brown, P.R., 1997, HPLC and CE - Principles and Practice. 
Academic Press, Sand Diego. 

Wu, F., 2006, Mycotoxin Reduction in Bt Corn: Potential Economic, Health, and 
Regulatory Impacts, Transgenic Res., 15, 277–289. doi:10.1007/s11248-
005-5237-1 

Xu, J., Georgescu, N.S., and Scherson, D.A., 2014, The Oxidation of Bromide on 
Platinum Electrodes in Aqueous Acidic Solutions: Electrochemical and In 
Situ Spectroscopic Studies, J. Electrochem. Soc., 161, H392–H398. 
doi:10.1149/2.082406jes 

Yazar, S., and Omurtag, G.Z., 2008, Fumonisins, Trichothecenes and Zearalenone 
in Cereals. Int. J. Mol. Sci. 9, 2062–2090. doi:10.3390/ijms9112062 

Yibadatihan, S., Jinap, S., and Mahyudin, N.A., 2014, Simultaneous determination 
of multi-mycotoxins in palm kernel cake (PKC) using liquid 
chromatography-tandem mass spectrometry (LC-MS/MS), Food Addit. 
Contam., Part A 31, 2071–2079. doi:10.1080/19440049.2014.978396 

Yu, D., Volponi, J., Chhabra, S., Brinker, C.J., Mulchandani, A., and Singh, A.K., 
2005, Aqueous sol–gel encapsulation of genetically engineered Moraxella 
spp. cells for the detection of organophosphates, Biosens. Bioelectron., 
20, 1433–1437. doi:10.1016/j.bios.2004.04.022 

Zain, M.E., 2011, Impact of mycotoxins on humans and animals. J. Saudi Chem. 
Soc., 15, 129–144. doi:10.1016/j.jscs.2010.06.006 

 

  

ENKAPSULASI ANTIBODI ANTI OKRATOKSIN A DAN ANTI AFLATOKSIN B1 DALAM SILIKA GEL
UNTUK CLEAN UP PADA
ANALISIS OKRATOKSIN A DAN AFLATOKSIN B1 DALAM PALM KERNEL CAKE DENGAN HPLC-FLD
DENI PRANOWO,S.SI., MSI., Prof. Dr. rer. nat. Nuryono, M.S.; Prof. Drs. Jumina, Ph.D.; Prof. Dr. Ir. Ali Agus, DAA., DEA.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/


