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Abstract. Liquid smoke is the condensation result of wood pyrolysis. It contains lots of 

compounds formed by the constituent pyrolysis process such as cellulose, hemicellulose and 

lignin. Lignin can be used to produce organic acids, phenols, carbonyl that become the compound 

of natural antibiotics, antioxidants, antibiotics, disinfectants, or as biopesticides and food 

preservation. Those compounds have different proportions such as type, wood moisture and 

pyrolysis temperature. This research uses a completely random design with three repetitions. The 

treatments were liquid smoke raw materials source: P0 = coconut shell, P1 = rice husk and P2 = 

coconut shell + rice husk (50:50). The parameters measured include pH, yield (%), total acid 

(%), polyphenols (%) and flavonoids (ppm). The result of this research on the production of 

liquid smoke that is produced by various raw materials shows: Various raw materials influence 

the performance of pyrolysis equipment, liquid smoke chemical and physical qualities. Based on 

this research, Liquid smoke from coconut shell has a percentage yield of 3.23% polyphenol 

1.14%, total acid 0.54% and flavonoid 1.06 ppm. Liquid smoke from coconut shell and Liquid 

smoke maker very potential to be developed and produce,  also partiularly to reach a higher 

temperature. 

1. Introduction 

Coconut shell and rice husk were known as agriculture by-product. Traditionally, it is used for cooking. 

The activity of burning coconut shell or rice husk for cooking may result in an increase in air pollution. 

The procedure of pyrolysis, followed by condensation, can produce high-quality liquid smoke from 

various material such as coconut shell and rice husk. The process involves the smoldering of coconut 

shell chips and rice husk (approximately 400oC) and condensation under limited oxygen to get liquid 

smoke [1,2]. Liquid smoke was the result of condensation from pyrolysis of lignocellulosic material. 

It contains organic compounds such as acetic acid, alcohols, phenols and other compounds [3]. Phenol 

and carbonyl compounds in liquid smoke used as antibacterial that can control the growth of microbes 

such as E. coli, Staphylococcus aureus, and Candida albican, increase the length of storage of livestock 

products [1,2] and can be natural antibiotic [4].  

2. Material and method 

2.1 Material and Equipment 

Coconut shell comes from central market Sungguminasa meanwhile rice husk come from agricultural 

waste around Polbangtan Gowa. Chemical material to analysis was buffer solution, phenolphthalein, 
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NaOH 0,1 N, H3PO4, CuSO4, aquadest, NH4Cl, amino antipyrine solution (NH4OH), kalium 

ferricyanide, chloroform solution, natrium sulfate anhydrate, zeolite and active carbon.  

Pyrolysis equipment consists of one set laboratory scale, 5 kg capacity liquid smoke maker that 

consists of aluminium kiln, condenser unit, cooling pipe, gas stove, water pump, measuring cup. 

distillation equipment set, filter, pH meter, analytic scales, 125 mL erlenmeyer and 500 mL beaker glass, 

filtration set consist of zeolite and active carbon and UV-Vis spectrophotometer (Shimadzu).  

 

2.2 Method 

Raw materials dry matter was measured by AOAC [5], the result of this research is 92.66% for coconut 

shell and 97.11% for rice husk. Pyrolisis liquid smoked, distillation and filtration, total acid and phenol 

percentage method according to Sari et al [6] and flavonoid based on Harborne [7] measured in 

Biochemistry Laboratory, Faculty Science and Mathematics Universitas Hasanuddin. The produced 

liquid smoke starts from the process of pyrolisis each raw material in the liquid smoke maker. The 

pyrolysis temperature was 180±20oC for 12 hours. It was labelled as grade 3 liquid smoke. Grade 2 

liquid smoke was produced from the re-distillation of the condensed grade 3 liquid smoke. Grade 1 was 

the result of further filtration using zeolite and activated carbon, the filtration process was measured in 

the Laboratory of Agricultural Product Gowa Agriculture Development Polytechnic. 

This research uses a completely random design (CRD) with three repetitions. The treatments were 

liquid smoke raw materials source: P0 = coconut shell, P1 = rice husk and P2 = coconut shell + rice 

husk (50:50). The data is analyzed by using variant analysis (ANOVA), if it is different significantly, 

then it will be tested the difference between the treatment with Duncan Test on significance level 5%  

[8].  

3. Result and discussion 

Chemical characteristics of liquid smoke production from several raw materials that consists of coconut 

shell and rice husk shown in figure and table 1. 

3.1. pH  

The principle in the testing degree of acidity (pH) by using pH meter equipment is a pH measurement 

method based on hydrogen ion activity measurement potentiometrically/ electrometrically by using a 

pH meter. Coconut shell has hemicellulose component and cellulose bigger than coconut fibre so that 

the amount of acid is produced bigger. In liquid smoke pH value, the lower pH is better because its 

antibacterial force also becomes higher it is accordance with Sutin research [9]. The result of this 

research shows that liquid smoke pH from pyrolysis of three raw materials Coconut shell, rice husk and 

combination of coconut shell and rice husk are shown in figure 1. The lowest pH from this research 

reach P0 (4.50), followed by P2 (4.60) and P1 (4.66). 

Following the explanation Haji et al measurement of pH values in liquid smoke is indicated to know 

the level of raw materials decomposition process by pyrolysis [11]. If the pH value is low, it means that 

produced smoke has high quality, especially in terms of using as food preservatives [10]. The value of 

durability and storability of a product influence by the low pH value. This difference in pH value caused 

by the different raw materials types that used, difference pyrolysis temperature and water content of raw 

materials. This is following the opinion from Darmadji [12]. The liquid smoke pH value in this research 

result was 4.50–4.61, the average pH is almost similar if compared with the result of research by 

Komarayati et al [14] about 3.2–6.80. Then Nurhayati and Adellina [13], about 4.3–4.7, but it was higher 

from the result of research done by Amperawati et al [15] with pH value ranges from 2.91. 
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Figure 1. The liquid smoke pH value of P0: coconut shell; P1: rice husk; 

P2: coconut shell+rice husk 

Chemical characteristics from the result of research of liquid smoke production from several raw 

materials that consists of coconut shell and rice husk shown in table 1. 

Table 1. Precentage of yield, total acid, polyfenol and flavonoid of 

liquid smoke. 

Parameters 
Treatment 

P0 P1 P2 

Yield (%) 3.23a 2.35 b 3.14 a 

Total Acid (%) 0.54a 0.37 c 0.41 b 

Polyphenol (%) 1.14 a 0.84 b 1.11 a 

Flavonoid (ppm) 1.06 0.88 0.71 
 abcDifferent superscripts on the same row showed significant differences (P<0.05). 

3.2. Yield (%) 

The percentage of the liquid smoke amount produced by a raw material through the pyrolysis process 

to the weight of raw materials before the beginning of pyrolysis was called by liquid smoke yield. Total 

liquid smoke yield that produced on the pyrolysis process depends on the type of the raw materials. The 

temperature that used also relies heavily on pyrolysis, and influence yield percentage. According to 

Iskandar and Rofiatin [16], the value of lignin (%) and cellulose (%) content of  coconut shell was 36.51 

and 29.6 and rice husk was 20.90 and 58.85. In this research pyrolysis temperature was 180±20ºC. The 

result of research on table 1 liquid smoke raw materials difference treatment P0 and P2 gives the 

influence of significant difference to yield to P1 (P<0.05). P0 has the highest percentage of yield, 

according to Baduraga et al [17] lignin decomposition happens at high temperature, so that if the material 

consists of lots of the lignin fraction, then it will increase the produced yield. The difference in yield 

percentage that is acquired is caused by the diverse lignin and cellulose contents of each material among 

others. Several factors, such as climate, season, age of the plant, type of the plant, raw materials and 

way of burning influence the high and low of liquid smoke yield on pyrolysis process.  

3.3. Total acid (%) 

The result of total acid variance analysis liquid smoke can be seen in table 1, there is a significant 

difference (P<0.05) between raw materials treatments. Coconut shell total acid is the highest than other 

raw materials followed by a combination of coconut shell and rice husk and rice husk was the lowest. 
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Accordance Baduraga et al [17] total acid of coconut shell smoked liquid with pyrolysis temperature 

200±10ºC was 0.62±0.035%. The difference of total acid depends on raw materials types that used, 

difference pyrolysis temperature and water content on raw materials. Darmadji [12] mentions that 

organic acid, phenol, carbonyl as the compounds that have an important role in food preservatives will 

produce by the pyrolysis process on wood constituents such as cellulose, hemicellulose and lignin. 

Those compounds have different proportions such as depending on pyrolysis temperature, wood water 

content, and the type of raw materials. Acids have a general effect on the overall organoleptic quality 

[18] and their derivatives have potential as natural preservatives [19]. The range of acidity values that 

are acquired (0.41%–0.54%) is lower than the result of research of Darmadji [12], Amperawati et al 

[15], Kadir et al [20] and Apituley and Darmadji [21]. 

3.4. Polyphenol (%)  

The result of variance analysis shows that liquid smoke raw materials difference treatment P0 and P2 

gives the influence of significant difference to polyphenol-content to P1 (P<0.05). Liquid smoke 

polyphenol-content data shown in table 1 polyphenol-content. The average of polyphenols-contents of 

P0 (1.14%) was highest than other raw materials followed by P2 (1.11%) and the lowest was P1 (0.84%). 

Girard [18] mentions that the composition of chemical substances that are contained in liquid smoke can 

depend on several factors, such as water-content from the material, temperature and duration of burning, 

type of wood or raw materials that used,  condensation temperature and purification type that used. 

According to Demirbas [22] phenols content of liquid smoke usually between 0.2– 2.9%. The quantity 

and quality of phenol compound that can be found on liquid smoke is related with lignin-content and 

pyrolysis temperature [18]. Phenol is the result of wood component disintegration, which is lignin, the 

more lignin content in the wood, then the greater of phenols content on liquid smoke. The range of 

values from the result of research that is acquired (0.84%–1.14%). The actual temperature of pyrolisis 

in this research about 180±20ºC is lower than the result of research done by Baduraga [17]. Furthermore, 

lignin degradation occurs at temperature 310– 500ºC, if the temperature has not been reached then it 

will influence lignin degradation and phenol content from liquid smoke that is produced [22]. 

3.5. Flavonoids (ppm) 

The result of variance analysis shows there is no influence of significant actual difference raw materials 

difference treatment to liquid smoke flavonoids contents. Flavonoids content of P0 (1.06 ppm) was 

highest followed by P1 (0.88 ppm) and P2 (0.71 ppm). Based on Sukadana and Santi [23] flavonoid has 

microbial activity such as antibacterial, antifungiantioxidant and antivirus. Flavonoids mechanism 

inhibits bacterial growth is by inhibiting the synthesis of nucleic acids, interfere withs cytoplasmic 

membrane function and metabolism energy so that bacteria cannot reproduce [24]. 

 

4. Conclusions 

The results of research on the characteristics of liquid smoke produced by coconut shell, rice husk and 

a combination of coconut shell and husk indicate that various raw materials affect the chemical 

properties of liquid smoke. Liquid smoke from coconut shell showed the best chemical properties of 

liquid smoke.  

References 

[1] Karseno, Purnama D and Kapti R 2002 Daya hambat asap cair kayu karet terhadap bakteri 

pengkontaminan lateks dan ribbed smoke sheet Agritech 21 10–5 

[2] Varlet V, Serot D and Prost D 2010 Smoke flavoring technology in seafood Pp. 233–254 in L. M. 

L. Nollet and F. Toldra, eds. Handbook of Seafood and Seafood Products Analysis (Florida: CRC 

Press) 

[3] Mu J, Uehara T and Furuno T 2004 Effect of bamboo vinegar on regulation of germination and 

radical growth of seed plants II: Composition of Moso bamboo vinegar at different collection 

temperature and its effects J. Wood Sci. 50 470–6. 



The 3rd International Conference of Animal Science and Technology
IOP Conf. Series: Earth and Environmental Science 788 (2021) 012078

IOP Publishing
doi:10.1088/1755-1315/788/1/012078

5

[4] Yamauchi K, Ruttanavut J and Takenoyama S 2010 Effects of dietary bamboo charcoal powder 

including vinegar liquid on chicken performance and histological alterations of the intestine J. 

Anim. Feed Sci. 19 257–68 

[5] AOAC 2005 Official Method of Analysis of the Association of Analytical of Chemist (Virginia: 

Association of Analytical of Chemist. Inc) 

[6] Sari  T I, Dewi R U and Hengky 2009 Pembuatan asap cair dari limbah serbuk gergaji an kayu 

meranti sebagai penghilang bau lateks Jurnal Teknik Kimia 16 31–7 

[7] Harborne J B 1987 Metode Fitokimia: Penuntun Cara Modern Menganalisa Tumbuhan (Bandung : 

Institut Teknologi Bandung) 

[8] Steel R G D and Torrie J H 1995 Principles and Procedures of Statistics, an Approach Biometrics 

Translation Bambang Sumantri (Jakarta: Scholastic Press Main)  

[9] Sutin 2008 Preparation of Liquid Smoke and CoconutFibre Coconut Shell In Pyrolysis and their 

fractions by extraction (Bogor: Institut Pertanian Bogor)  

[10] NurhayatiT, Pasaribu R A and Mulyadi D 2006 Produksi dan pemanfaatan arang dan cuka kayu 

dari serbuk gergaji kayu campuran Bogor For. Res. Dev. Inst. 24 1–23  

[11] Haji A G, Mas'ud Z A, Lay B W, Sutjahjo S H, and Pari G 2012 Karakterisasi asap cair hasil 

pirolisis sampah organik padat Jurnal Teknologi Industri Pertanian 16 14-21 

[12] Darmadji P 1996 Aktivitas antibakteri asap cair yang diproduksi dari bermacam-macam limbah 

pertanian Agritech 16 19–22 

[13] Nurhayati T and Adelina Y 2009 Analisis teknis dan finansial produksi arang dan cuka kayu dari 

limbah industry penggergajian dan pemanfaatannya Jurnal  Penelitian Hasil Hutan 27 1–21  

[14] Komarayati S, Gusmailina and Pari G 2011 Produksi cuka kayu hasil modifikasi tungku arang 

terpadu Jurnal Penelitian Hasil Hutan 29 234–47  

[15] Amperawati S, Darmadji P and Santoso U 2012 Daya hambat asap cair tempurung kelapa terhadap 

pertumbuhan jamur pada kopra selama penjemuran dan kualitas minyak yang dihasilkan 

Agritech. 32 191–8  

[16] Iskandar T and Rofiatin U 2017 Karakteristik biochar berdasarkan jenis biomassa dan parameter 

proses pyrolisis Jurnal Teknik Kimia 12 28–34 

[17] Baduraga I K, Amim, Marlida Y and Bulanin U 2016 Liquid smoke production quality from raw 

materials variation and different pyrolysis temperature Int. J. Adv. Sci., Eng. Inf. Tech. 6 306–

15 

[18] Girard J P 1992 Smoking in Technology of Meat Products (New York: Clermont Ferrand, Ellis 

Horwood) 

[19] Wijaya M, Noor E, Irawadi T T and Pari G 2008 Karakterisasi komponen kimia asap cair dan 

pemanfaatan sebagai biopestisida Bionature 9 34–40 

[20] Kadir S, Darmadji P, Hidayat C and Supriyadi 2010 Fraksinasi dan identifikasi senyawa volatil 

pada asap cair tempurung kelapa hibrida Agritech 30 57–66  

[21] Apituley D A N and Darmadji P 2013 Daya hambat asap cair kulit batang sagu terhadap kerusakan 

oksidatif lemak ikan tuna (Thunnus sp) asap Agritech 33 162–7 

[22] Demirbas A 2005 Pyrolysis of ground beech wood in irregular heating rate conditions J. Anal. Appl. 

Pyrolysis 73 39–43 

 [23] Hendra R, Ahmad S, Sukari A, Shukor M E and Oskoueian E 2011 Flavonoid analyses and 

antimicrobial activity of various parts of Phaleria macrocarpa (Scheff) Boerl fruit Int. J. Mol. 

Sci. 12 3422–31 

 [24] Teodoro G R, Ellepola K, Seneviratne C J and Koga C Y I 2015 Potential use of phenolic acids as 

anti-candida agents: A Review Front. Microbiol. 6 3422–31 

 


