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Technical Paper

Studi Model Kinetika Ekstraksi Berbantu Ultrasonik pada Lada (Piper 
nigrum L.)

Study of Kinetic Model for Ultrasonic-Assisted Extraction of Pepper (Piper nigrum L.)

Abstract

method compared to maceration. This research was aimed to study and to validate a second order of 
kinetics model of UAE white pepper extraction that could describe the relationship between oleoresin 
yield, UAE amplitude, and extraction time. Pepper is milled to particle size of 100 mesh. The 200 g of 
pepper powder is poured to 800 ml ethanol (1:4) to subjected to UAE. Maceration process also carried 
out as control. Amplitude and extraction times used in the UAE are 45, 60, 75, and 90%; and 45, 60, 75, 
and 90 minutes. The value of oleoresin concentration experiment (Ct) with model calculations is closely 
related to the extraction capacity at saturation (Cs) and the resulting extraction rate constant (k). The 
value of Cs between 29.24–34.48 g/l and k   between 1.1 × 10-3 -3 l/g.minute. Results from the 
two Ct 

The second-order kinetic model developed can be used to predict the yield of white pepper 
oleoresin with UAE amplitude limit conditions of 45–90 % and extraction time of 45–90 minutes.

Keywords: amplitude, oleoresin, Pipper nigrum L., second order model, ultrasonic assisted extraction 

Abstrak

Ultrasonic Assisted Extraction

Kata kunci Pipper nigrum 
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Latar Belakang

volatile 
non-volatile 

et al

et al
Ultrasonic Assisted Extraction 

et al

et al. Piper longum 

batch 

et al. 

et al

et al. et al. 

Bahan dan Metode

Waktu dan Tempat

rotary evaporator.

Alat dan Bahan

water batch; rotary 
evaporator

Piper nigrum

Persiapan Sampel

disk mill
et al. 

Ekstraksi Oleoresin berbantu Ultrasonic 
Assisted Extraction (UAE) dan Maserasi

et al. 

et al. 

rotary 
evaporator
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Pengembangan Model

et al. 

k 
Cs

Ct 

h = kCs
2

slope plot

Waktu Ekstraksi Maksimum

et al. 

Validasi Model

Hasil dan Pembahasan

Perolehan Hasil Konsentrasi Oleoresin Lada 
Putih

Ultrasonic Assisted 
Extraction
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Pengembangan Model Kinetika Ekstraksi Ordo 
Kedua

et al

plot 

plot 

Trend 

trend 

Jenis Ekstraksi Amplitudo ultrasonik Waktu Konsentrasi oleoresin
 A (%) t (menit)  Ct (g/l)

45 45 17.92 
Ultrasonic Assisted Extraction (UAE) 45 60 18.64
  45 75 21.14

45 90 21.90
60 45 19.40 

Ultrasonic Assisted Extraction (UAE) 60 60 20.06
  60 75 22.49

60 90 23.30
75 45 21.01 

Ultrasonic Assisted Extraction (UAE) 75 60 22.09
  75 75 24.60

75 90 25.10
90 45 23.99 

Ultrasonic Assisted Extraction (UAE) 90 60 30.01
  90 75 28.90

90 90 28.76
Maserasi 0 420 17.16
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Amplitudo ultrasonik Persamaan garis R2
 Konstanta laju ekstraksi Kapasitas ekstraksi saat saturasi

A (%)   k (l/g.menit)  Cs  (g/l)
 45 y = 0.0342x + 1.0409 0.98 1.1 × 10-3 29.24
 60 y = 0.0331x + 0.8894 0.99 1.2 × 10-3 30.21
 77 y = 0.0311x + 0.7747 0.99 1.3 × 10-3 32.15
 90 y = 0.029x + 0.44 0.94 1.9 × 10-3 34.48

Amplitudo Waktu ekstraksi Kapasitas ekstraksi Konsentrasi Efisiensi
ultrasonik maksimum saat saturasi oleoresin ekstraksi

A (%) tmax (menit) Cs (g/l) Ct  (g/l) (%)
 45 578.28 29.24 27.49 94.05
 60 510.53 30.21 29.38 97.27
 75 473.29 32.15 31.27 97.26
 90 288.28 34.48 32.59 94.53
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Validasi Model

plot 

Simulasi Model

et al. 

Simpulan

 Amplitudo oleoresin Waktu Konsentrasi oleoresin Galat
A (%) t (menit) Ct (g/l) (%)

Eksperimen Model
 45 45 17.92 17.59 1.85
 45 60 18.64 19.49 4.58
 45 75 21.14 20.85 1.37
 45 90 21.90 21.86 0.18
 60 45 19.40 20.65 6.45
 60 60 20.06 22.48 12.07
 60 75 22.49 23.75 5.59
 60 90 23.30 24.67 5.88
 75 45 21.01 23.47 11.69
 75 60 22.09 25.20 14.09
 75 75 24.60 26.38 7.22
 75 90 25.10 27.22 8.44
 90 45 23.99 26.09 8.79
 90 60 30.01 27.73 7.59
 90 75 28.90 28.82 0.29
 90 90 28.76 29.59 2.89
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Daftar Pustaka

Piper nigrum

IOP 
Conference Series: Earth and Environmental 
Scince. 

Vitis vinifera

Ocimum basilicum

Labisia pumila

9th Eureca 2017 International 
Engineering Research Conference. 

Myrictica fragrants 

Piper nigrum

Piper longum

Myristia fragnans
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