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RINGKASAN 

 

SANTIYO WIBOWO. Evaluasi Asap Cair Limbah Kayu dan Bambu serta 

Pemanfaatannya sebagai Stimulan Pertumbuhan Tanaman dan Antimikroba. 

Dibimbing oleh WASRIN SYAFII, GUSTAN PARI, ELIS NINA HERLIYANA. 

 

Lignoselulosa kayu merupakan bahan alam yang berlimpah dan dapat 

diperbarui keberadaannya. Dalam pemanfaatannya, bahan alam perlu menjalankan 

konsep the whole tree utilization yaitu memanfaatkan semua bagian dari pohon yang 

ditebang sehingga tidak menghasilkan limbah. Salah satu pemanfaatan bagian 

lignoselulosa adalah dengan produksi asap cair yang merupakan cairan kimia bahan 

alam dari proses pirolisis. Seperti diketahui, bahan kimia sintetik dapat menyebabkan 

sejumlah besar efek negatif terhadap kesehatan dan lingkungan hidup, sehingga 

bahan kimia alam menjadi pilihan yang lebih aman. 

Penelitian menunjukkan bahwa asap cair dapat dimanfaatkan sebagai stimulan 

pertumbuhan tanaman, antimikroba, dan antivirus. Namun, kemampuan asap cair 

dari jenis lignoselulosa kayu daun lebar, kayu daun jarum, dan bambu dengan teknik 

produksi secara stratifikasi suhu pirolisis belum banyak dilaporkan, sehingga masih 

perlu dievaluasi terutama aplikasi asap cair dari stratifikasi suhu yang berbeda dalam 

satu kali produksi. Aplikasi asap cair dengan stratifikasi suhu yang berbeda pada 

teknik hidroponik tanaman kumis kucing, sebagai antimikroba Xanthomonas oryzae, 

Staphylococcus aureus dan Fusarium oxysporum, serta sebagai penghambat virus 

BCMV (Bean Common Mosaic Virus) belum pernah dilaporkan, sehingga masih 

perlu dievaluasi. 

Penelitian ini bertujuan untuk mengkaji karakteristik fisiko kimia asap cair dari 

tiga bahan lignoselulosa yaitu kayu jati (kayu daun lebar), kayu pinus (kayu daun 

jarum) dan bambu andong (non kayu) pada suhu pirolisis bertahap (stratifikasi suhu) 

dan pengaruhnya terhadap mikroba patogen dan pertumbuhan tanaman. Tujuan 

khususnya adalah untuk: 1) menganalisis hubungan perbedaan komposisi kimia 

bahan baku dan suhu pirolisis terhadap karakteristik fisiko kimia asap cair yang 

dihasilkan, 2)  menganalisis pengaruh pemurnian terhadap karakteristik asap cair, 3) 

menganalisis pengaruh asap cair terhadap fitoroksik dan pertumbuhan tanaman 

kumis kucing, dan 4)  menganalisis efektifitas asap cair pinus, kayu jati, dan bambu 

pada mikroba cendawan, bakteri, dan virus BCMV. 

Penelitian ini diawali dengan penyiapan bahan baku dan analisis proksimat, 

dilanjutkan dengan pembuatan asap cair dari kayu jati, kayu pinus, dan bambu 

andong dengan teknik stratifikasi suhu pirolisis dengan suhu 200 oC, 300 oC, 400 oC, 

dan 500 oC, karakterisasi sifat fisiko-kimia asap cair (SNI 8385 2021), FTIR, dan Py-

GCMS, mengevaluasi konsentrasi asap cair terhadap fitotoksisitas asap cair pada 

tanaman kumis kucing. Tahap berikutnya adalah menguji asap cair berdasarkan fenol 

dan asam asetat terendah dan tertinggi pada kumis kucing secara hidroponik. 

Selanjutnya, dilakukan pengujian sifat antimikroba terhadap bakteri layu 
(Xanthomonas oryzae), bakteri pathogen Staphyloccocus aureus dan cendawan 

Fusarium oxysporum.  

Asap cair kayu jati, kayu pinus, dan bambu andong masing-masing konsentrasi 

0% (kontrol); 0,25%; 0,5%; 1,0%; 2,0%; 3%; 5%; 7% (v/v), diaplikasikan ke tanaman 



 

 

 

kumis kucing sebanyak 100 mL/tanaman dengan cara disemprot ke tanaman untuk 

melihat respon fitotoksik tanaman. Konsentrasi yang tidak menyebabkan fitotoksik 

(0%, 0,25%, 0,5%, 1%, dan 2%) diaplikasikan pada pertumbuhan tanaman kumis 

kucing secara hidroponik.  Aplikasi pada antimikroba menggunakan konsentrasi 0.5%, 

1%, 2%, 5%, 10%, 15%, 20%, dan 30%, sedangkan aplikasi pada antivirus BCMV 

menggunakan konsentrasi 1% asap cair pada tanaman uji Chenopodium amaranticolor 

yang diinokulasi virus BCMV. 

Hasil penelitian menunjukkan bahwa karakteristik setiap biomasa berpengaruh 

terhadap karakteristik asap cair. Hasil Py-GCMS menunjukkan bahwa stratifikasi suhu  

pirolisis  menghasilkan karakteristik kimia yang berbeda, terutama kadar asam asetat 

dan fenol asap cair. Asap cair kayu jati mengandung fenol dari turunan lignin siringil 

(2,6 dymethoxyphenol, 3-methoxypyrochatecol, 4-methoxy-3-(methoxymethyl) phenol, 

dan 1,2,3-trimethoxy-5-methyl-benzene) dan lignin guaiacil (guaiacol, 2-methoxy-4-

methylphenol, p-ethylguaiacol, 1,4-benzenediol). Kadungan fenol asap cair kayu pinus 

berasal dari turunan lignin guaiacil (4-methoxyphenol, 2-methoxy-4-methylphenol, p-

ethylguaiacol, (-)-nortrachelogenin). Fenol asap cair bambu terdiri dari turunan lignin 

siringil (2,6-dimethoxyphenol dan 1,2,3-trimethoxy-5-methyl-benzene), lignin guaiacil 

(2-methoxyphenol, p-ethylguaiacol, 1,4-benzenediol) dan p-hidroksifenil (phenol dan 

m-ethylphenol).  Suhu 200 ℃ menghasilkan kadar asam asetat dan fenol terendah, 

sedangkan kadar tertinggi dihasilkan dari stratifikasi suhu 400 ℃. Pemurnian asap cair 

dengan redestilasi dapat menjernihkan asap cair tetapi menyebabkan penuruan kadar 

asam asetat dan fenol. 
Perlakuan asap cair jati, pinus, dan bambu pada konsentrasi 0,25% secara nyata 

mampu meningkatkan berat biomassa tanaman, tinggi tanaman, diameter batang, 

panjang akar, dan kadar sinensetin.  Perlakuan asap cair bambu 0,25% memberikan 

peningkatan tertinggi pada berat daun (17,71 g), berat batang (8,4 g), berat akar (6,97 

g), berat total biomassa (32,16 g), tinggi tanaman (42,14 cm), dan kadar sinensetin 

tertinggi (0,293 mg/g), serta menekan serangan kutu putih terendah (0,53%).  

Perlakuan asap cair bambu suhu 200 ℃ pada konsentrasi 0,25% juga menghasilkan 

peningkatan tertinggi kandungan hara N (8100 ppm), P (757,12 ppm), K (3300,5 ppm), 

Ca (2619,9 ppm), dan Mg (66,4 ppm).  

Perlakuan asap cair jati, pinus dan bambu stratifikasi suhu 400 ℃ secara nyata 

mampu menghasilkan hambatan pada X. oryzae, S. aureus dan F. oxysporum. Asap 

cair kayu pinus konsentrasi 30%, menghasilkan diameter hambat tertinggi terhadap X. 

oryzae (32,05 mm). Asap cair kayu jati menghasilkan hambatan tertinggi terhadap S. 

aureus (18,19 mm). Asap cair bambu menghasilkan hambatan tertinggi terhadap F. 

oxysporum (9,26 mm). Sementara itu, pada pengujian penghambatan virus BCMV 

yang diinokulasikan ke tanaman uji C. amaranticolor, perlakuan semprot asap cair 

kayu jati suhu 400 ℃ konsentrasi 1% memberikan penghambatan paling tinggi 

terhadap perkembangan virus BCMV yang ditunjukkan dengan Lesio Lokal Nekrotik 

(LLN) terendah sebesar 8,17 titik dengan tingkat hambatan relatif (THR) tertinggi 

89,00%. Berdasarkan hasil penelitian ini asap cair kayu pinus lebih efektif digunakan 

untuk antimikroba dibandingkan asap cair lainnya, sedangkan asap cair bambu andong 

dan kayu jati lebih efektif untuk aplikasi pada tanaman secara hidroponik dengan 

konsentrasi rendah. 

  

Kata kunci: Antimikroba, asap cair, BCMV, limbah, stimulan pertumbuhan 

  



 

 

 

 

SUMMARY 
 

 

SANTIYO WIBOWO. Evaluation of Liquid Smoke from Wood and Bamboo Waste 

and Its Utilization as Plant Growth Stimulant and Antimicrobial. Supervised by 

WASRIN SYAFII, GUSTAN PARI, ELIS NINA HERLIYANA. 

 

Wood lignocellulose is an abundant natural material that is renewable. In its use, 

it is necessary to implement the whole tree utilization concept, namely utilizing all 

parts of the felled tree so that it does not produce waste. One of the uses of 

lignocellulose is the production of liquid smoke, a chemical liquid from natural 

materials from the pyrolysis process. It is known that synthetic chemicals cause many 

negative effects on health and the environment, therefore, natural chemicals are a safer 

choice. 

It has been reported that liquid smoke can be used as a plant growth stimulant, 

an antimicrobial, and an antiviral. The ability of liquid smoke from lignocellulosic 

types of broad leaf wood, needle leaf wood, and bamboo using production techniques 

using pyrolysis temperature stratification has not been widely reported, so it still needs 

to be evaluated, especially the application of liquid smoke from different temperature 

stratifications in one production. The application of liquid smoke with different 

temperature stratification in hydroponic techniques for cat's whiskers plants, as an 

antimicrobial for Xanthomonas oryzae, Staphylococcus aureus, and Fusarium 

oxysporum, as well as as an inhibitor of the BCMV (Bean Common Mosaic Virus) has 

never been reported, so it still needs to be evaluated. 

This research aims to examine the physico-chemical characteristics of liquid 

smoke from three lignocellulosic materials: hardwood, softwood, and non-wood at 

gradual pyrolysis temperatures (temperature stratification) and their effect on 

pathogenic microbes and plant growth. Meanwhile, the specific objectives are to 1. 

Analyze the relationship between differences in the chemical composition of raw 

materials and pyrolysis temperature on the physicochemical characteristics of the 

liquid smoke produced. 2. Analyze the effect of purification on the characteristics of 

liquid smoke. 3. Analyze the phenol and acetic acid of liquid smoke, which do not 

cause phytotoxicity, and the effectiveness of liquid smoke for the growth of cat's 

whisker plants. 4. Analyze the effectiveness of pine, teak, and bamboo liquid smoke 

on fungal, bacterial, and viral microbes. 

This research begins with preparing raw materials and proximate analysis, 

followed by making liquid smoke from teak wood), pine wood, and bamboo andong  

using a pyrolysis temperature stratification technique with temperatures of 200 ℃, 300 

℃, 400 ℃, and 500 ℃, characterization of the physico-chemical properties of liquid 

smoke (SNI SNI 8385 2021), FTIR, and Py-GCMS, evaluating the concentration of 

liquid smoke on the phytotoxicity of liquid smoke on cat's whisker plants. Next, the 

application of liquid smoke based on hydroponically using the lowest and highest 
phenol and acetic acid in cat's whiskers. Furthermore, the application of liquid smoke 

as the antimicrobial properties against the bacteria; Xanthomonas oryzae, 

Staphylococcus aureus, and the fungus; Fusarium oxysporum. 

Teak wood, pine wood, and andong bamboo liquid smoke, each with a 

concentration of 0% (control), 0.25%, 0.5%, 1.0%, 2.0%, 3%, 5%, and 7% (v/v), was 

applied to the cat's whiskers plants as much as 100 ml/plant by spraying them onto the 



 

 

 

plants to see the plant's phytotoxic response. Concentrations that do not cause 

phytotoxicity (0%, 0.25%, 0.5%, 1%, and 2%) are applied to hydroponically growth 

of cat's whiskers plants. Antimicrobial applications use concentrations of 0.5%, 1%, 

2%, 5%, 10%, 15%, 20%, and 30%. Meanwhile, the BCMV antiviral application uses 

a concentration of 1% liquid smoke on Chenopodium amaranticolor test plants 

inoculated with the BCMV virus. 

The results showed that the characteristics of each biomass type affected the 

characteristics of liquid smoke. Py-GCMS results showed that pyrolysis temperature 

stratification produced different chemical characteristics, especially the levels of acetic 

acid and phenol in liquid smoke. Teak wood liquid smoke contains phenols from 

siringil lignin derivatives (2,6 dymethoxyphenol, 3-methoxypyrochatecol, 4-methoxy-

3-(methoxymethyl) phenol, and 1,2,3-trimethoxy-5-methylbenzene) and guaiacil lignin 

(guaiacol, 2-methoxy-4-methylphenol, p-ethylguaiacol, 1,4-benzenediol). The phenol 

content of liquid smoke pine wood is derived from the lignin derivative guaiacil (4-

methoxyphenol, 2-methoxy-4-methylphenol, p-ethylguaiacol, (-)-nortrachelogenin), 

and liquid bamboo smoke phenol consists of the lignin derivative siringil (2,6-

dimethoxyphenol, and 1,2,3-trimethoxy-5-methylbenzene), guaiacil (2-methoxyphenol, 

p-ethylguaiacol, 1,4-benzenediol) and p-hidroksiphenil (phenol and m-ethylphenol). A 

temperature of 200 °C produced the lowest levels of acetic acid and phenol, whereas 

the highest levels resulted from stratification at 400 °C. Purification of liquid smoke 

by redistillation can purify liquid smoke but causes a decrease in acetic acid and phenol 

levels. 

Treatment with teak, pine and bamboo liquid smoke at a concentration of 0.25% 

was able to significantly increase plant biomass weight, plant height, stem diameter, 

root length and sinensetin levels. The 0.25% bamboo liquid smoke treatment provided 

the highest increase in leaf weight (17.71 g), stem weight (8.4 g), root weight (6.97 g), 

total biomass weight (32.16 g), plant height (42.14 cm), and the highest sinensetin 

content (0.293 mg/g), as well as suppressed the lowest mealybug attack (0.53%). 

Treatment of bamboo liquid smoke at a temperature of 200 °C at a concentration of 

0.25% also resulted in the highest increase in nutrient content of N, P, K, Ca, and Mg, 

by 8100.0, 757.12, 3300.5, 2619.9 and 66.4 ppm.  

Treatment with teak, pine, and bamboo liquid smoke at 400 °C significantly 

inhibited X. oryzae, S. aureus, and F. oxysporum. Pine liquid smoke at a concentration 

of 30% produced the highest inhibition diameter against X. oryzae (32.05 mm). Teak 

liquid smoke produced the highest inhibition against S. aureus (18.19 mm). Bamboo 

liquid smoke produced the highest inhibition against F. oxysporum (9.26 mm). 

Meanwhile, in the BCMV virus inhibition test inoculated into C. amaranticolor test 

plants, teak wood liquid smoke spray treatment at a temperature of 400 °C with a 

concentration of 1% provided the highest inhibition of the development of the BCMV 

virus, as indicated by the lowest Necrotic Local Lesions (LLN) of 8.17 points, with 

the highest relative inhibition rate (THR) of 89.00%. Based on the results of this study, 

pine wood liquid smoke is more effective for antimicrobial use than other liquid 

smokes. While andong bamboo and teak wood liquid smoke is more effective for 

application to plants hydroponically with low concentrations. 

 

Keywords: Antimicrobial, BCMV, growth stimulant, liquid smoke, waste 
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