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Abstrak 

Potensi senyawa humik yang diekstrak dari kompos jerami padi untuk bahan baku pupuk 
organik  cair  atau  soil  amandemend  sangat  besar karena mudah didapat,  murah  dan  ada 

dimana-mana. Tujuan penelitian ini adalah mengetahui pengaruh penyangga pH dan asam- 

asam organik pada senyawa humik yang diekstrak dari kompos jerami padi terhadap pH dan 

daya  hantar  listrik  (DHL).  Penelitian  dilaksanakan  di  Laboratorium  Tanah,  Fakultas 

Pertanian, Universitas Jember pada bulan April hingga Juli 2013. Senyawa humik  yang 

digunakan diekstrak dari kompos jerami padi tanpa ada masukan yang dapat mempengaruhi 

karakteristik aslinya. Perlakuan penyanggaan pH senyawa humik antara pH 4 hingga 12 atau 

9 nilai pH dan asam-asam organik sintetis yang digunakan adalah EDTA, asam sitrat, asam 

oksalat, dan asam asetat. Hasil penelitian menunjukkan bahwa karakteristik senyawa humik 

ekstrak kompos jerami padi mempunyai asam-asam organik dan makin matang makin 

dominan struktur karbon aromatiknya. Senyawa humik ini mengandung basa-basa dengan 

distribusi paling dominan adalah Ca dan/atau Mg dan sedikit Na, serta mengandung unsur 

hara lainnya baik makro maupun mikro. Evaluasi stabilitas peyanggaan pH oleh senyawa 

humik hingga 28 hari inkubasi pada pH rendah (4-6) dan tinggi (8-12) akan menurun pH dan 

terjadi sebaliknya atau meningkat apabila disangga pada pH sedang (6-8). Perlakuan 

konsentrasi senyawa humik 1000 dan 2000 ppm tidak berbeda nyata pada pH dan DHL 

suspensi baik pada 7, 14, 23, dan 28 hari inkubasi. Peningkatan pH senyawa humik dari 4 

hingga 11 relatif tidak mempengaruhi DHL, akan tetapi peningkatan pH hingga 12 akan 

meningkatkan DHL sangat tinggi atau drastis. Perlakuan penambahan berbagai asam organik 

menurunkan  pH  dan  meningkatkan  DHL,  akan  tetapi  penambahan  5  mM  realtif  tidak 

merubah nilai pH dan DHL senyawa humik. 
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Abstrac 

 
The humic substances were extracted from rice straw compost had a great potential for liquid 

organic fertilizer or soil amendment material, since it available on many location, not 

expensive and easy to find. The objectives of research were to study the effect organic acids 

and pH buffer treatments on humic substances extracted from rice straw compost on changes 

of pH and electric conductivity (EC). The research was conducted at Soil Laboratory, Faculty 

of Agriculture, Jember University on April until July 2012.  This investigation was conducted 

with humic substances were extracted from rice straw compost. No materials (chemical or 

biology agent) were added during composting to avoid changes of original humic substance 

characteristics. The treatment of pH buffer was pH 4 until 12 or 9 points, while artificial 

organic acids treatments were EDTA, citric, oxalic, and acetic acid. The results showed that 

humic substances contain organic acids; furthermore the aromatic structure was dominant 

relation to mature condition of the substance. The humic substance was dominant by Ca, Mg 

and combination both of Ca and Mg, also less of Na. In addition, it contains other macro and 

micro nutrients. During 28 days incubation humic substances pH were decreased on low pH 

buffer (4-6) and high pH buffer (8-12), on the contrary humic substances pH was increased 

on medium pH buffer (6-8). The concentration of humic substances (1000 and 2000 ppm) 

was not affected significantly on pH and EC suspension at 7, 14, 23, and 28 days incubation. 

Increasing pH on humic substances from 4 until 11 did not affect EC, but EC was increased 

impressively with increasing pH till 12. Humic substance pH was decreased with many kinds 

of organic acids treatment, but EC was increased. However, on 5 mM concentration of 

organic acid was not changed on humic substances pH and EC. 

 
Keywords: humic substances, compost, pH, EC 
1) Soil Departemen, Agricultural Faculty, University of Jember (UNEJ); e-mail: 

winarsosugeng@gmail.com 



3  

Daftar Pustaka 

 
Ait Baddi, G., M. Hafidi, V. Gilard, & J. C. Revel. 2003.  Characterization of humic acids 

produced  during  composting  of  olive  mill  wastes:  elemental  and  spectroscopic 

analyses (FTIR and 13C-NMR). Agronomie 23:661–666. 

Buffle J., Greter F. L., & Haerdi W., 1977. Measurements of complexation properties of 

humic and fulvic acids in natural waters with lead and copper ion-selective electrodes. 

Anal. Chem. Acta. 49:216–222. 

Cerdan, M., S.  Alcaniz, M. Juarez, J.  D. Jorda, & D. Bermudez. 2007. Kinetic Behavior of 

Fe(o,o-EDDHA)–Humic Substance Mixtures in Several Soil Components and in 

Calcareous Soils. J. Agric. Food Chem. 55. 9159–9169. 

Chaudhary, RG., HD Juneja, and MP Gharpure. 2012. Preparation, Conductivity and 

Morphology Behavior of Bis (Bidentate) Ligand and Its Chelate Polymers.Journal of 

Atoms and Molecules. 2(3): 262-272. 

Dilmore, R., RD Neufeid, RW Hammack. 2007. Kinetics of Chemoheterotrophic Microbially 

Mediated Reduction of Ferric EDTA and the Nitrosyl Adduct of Ferrous EDTA for 

the Treatment and Regeneration of Spent Nitric Oxide Scrubber Liquor. Water 

Environment Research. 79(5): 479-487. 

Donald, E.W. & P. Kinney. 1977. Effects of polymeric charge variations on the proton-metal 

ion equilibria humic materials. Limnology and Oceanography. V. 22(2).280-289. 

Essington, M.E. & R. M. Anderson. 2008. Competitive Adsorption of 2-Ketogluconate and 

Inorganic Ligands onto Gibbsite and Kaolinite. Soil Sci. Soc. Am. J. 72:595-604. 

Hart, H., L.E. Craine & D.J. Hart. 2003. Organic Chemistry. A Short Course. Houghton 

Mifflin Company. 305-344. 

Hongqing, H., L. Xueyuan & H.F. Jizheng. 2002. Effects of organic acids on desorption of 

phosphate from the surfaces of aluminum hydroxide and complexes. 17th WCSS 14- 

21 August 2002. Thailand. 1-9. 

Jeong, CY., SD Young, and SJ Marshall. 2007. Competitive Adsorption of Heavy Metals in 

Humic Substances by a Simple Ligand Model. SSSAJ. 71(2): 515-528. 

Lindsay,  W.L.  1979.  Chemical  Equilibria  in  Soils.  A  Wiley-Interscience  Publication. 

Toronto. 

Piccolo, A. 1996. Humic Substances in Terrestrial Ecosystems. Elsevier. Amsterdan The 

Netherlands. 31. 

Qualls, RG., A Takiyama, and RL Wershaw. 2003. Formation and Loss of Humic Substances 

During Decomposition in a Pine Forest Floor. SSSAJ. 67(3): 899-909. 

Ryan, P.R., E. Delhaize & D.L. Jones. 2001. Function and Mechanism of Organic Anion 

Exudation from Plant Roots. Annu. Rev. Plant Physiol. Plant Mol. Biol. 52:527–560. 

Schuppli, P.A. & J.A. McKeague. 1984.  Limitations og alkali-extractable organic fractions 

as bases of soil classification criteria. Can.J. Soil Sci. 64:173-186. 

Smith, J.L. & J.W. Doran. 1999. Measurement and Use of pH and Electrical Conductivity for 

Soil Quality Analysis. In: Doran, J.W. and A.J. Jones (Eds.). 1999.   Methods for 

Assessing Soil Quality. Soil Science Society of America, Inc. Wisconsin. 169-186. 

Stevenson, F.J. 1982. Humus Chemistry, Genesis, Composition, Reaction. A Wiley- 

Interscience Pub. John Willey and Sons. Toronto. 

Suzuki, Y and N   Koyama. 2009. Uptake and degradation of EDTA by Escherichia coli. 
Biodegradation. 20:39–44 

Winarso, S., E. Handayanto, Shekhfani, and D. Sulistyanto. 2009. Pengaruh kombinasi 

senyawa humik dan CaCO3 terhadap Al dan Fosfat Typic Paleudult Kentrong Banten. 

Jurnal Tanah Tropika. Vol 14 (2): 89-95. 



4  

Winarso, S. 2009. Detoksitas alumunium dan desorpsi fosfat pada Ultisol dengan 

menggunakan senyawa humik dan bakteri pelarut fosfat. Disertasi. Program 

Pascasarjana. Fakultas Pertanian. Universitas Brawijaya (UB). Malang. 

Yoshida, K, J Kusaki, K Ehara, and S Saka. 2005. Characterization of Low Molecular Weight 

Organic Acids from Beech Wood Treated in Supercritical Water. Applied 

Biochemistry and Biotechnology. Vol. 121–124. 795–806. 


