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1. Pendahuluan

Mitigasi gas metana dan polifenol



From Research to Innovation





2. Latar Belakang Riset

Mitigasi gas metana dan polifenol



Masalah Pemanasan Global
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Huge Issue of Global Warming



Huge Issue of Global Warming



Emisi Gas Rumah Kaca IPCC (2014)



Pertanian dan Lingkungan

Source: 

https://scholarship.claremont.edu/

https://scholarship.claremont.edu/


Source: http://earthobservatory.nasa.gov
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1. Production:

- Daily weight gain

- Milk production

•Global 

warming

•Loss of energy 

(4-16%)

Isu Utama Peternakan

2. Quality of products:

- Fatty acid profiles



1. Peningkatan produktivitas ternak

2. Peningkatan kualitas produk asal ternak

3. Mitigasi emisi GRK (metana)

Natural feed additive:

Polifenol

Tujuan



Mengapa Polifenol?

Senyawa alami

Tanpa residu berbahaya

Banyak terdapat di tropis

Anti-mikroba

Multi fungsi



3. Hasil Riset dan Publikasi

Mitigasi gas metana dan polifenol



Roadmap Penelitian

WAKTU (2008 – 2025)



Total phenols (g/kg DM)
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Y = 42.2 – 0.111 X

R2 = 0.71***

Relationship between total phenols in tropical plants and CH4/digestible OM

Jayanegara et al. (2011)

Animal Feed Science 

and Technology 163, 

231-243

1. Pakan mengandung polifenol



Total tannins (%DM): RT = 20.9, SA = 3.6 

Jayanegara et al. (2009), Media Peternakan 32, 120-129

2. Pakan campuran mengandung polifenol



Treatment CP EE NDF ADF ADL TP NTP TT CT HT

Carica papaya 386 47 155 135 46 25 17 8 0 8

Clidemia hirta 129 22 232 181 69 216 4 212 10 202

Swietenia mahagoni 112 45 281 222 78 207 69 138 86 52

Eugenia aquea 100 35 479 382 181 169 102 67 40 27

Chemical composition of the plants (g/kg DM)

CP, crude protein; EE, ether extract; NDF, neutral detergent fiber; 

ADF, acid detergent fiber; ADL, acid detergent lignin;

TP, total phenols; NTP, non-tannin phenols; TT, total tannins;

CT, condensed tannins; HT, hydrolysable tannins.

Jayanegara et al. (2013), British Journal of Nutrition 109, 615-622 

3. Efek sinergistik mitigasi



Jayanegara et al. (2013), British Journal of Nutrition 109, 615-622 

Methane emission (ml/g)

3. Efek sinergistik mitigasi



0

1

2

3

4

5

6

7

8

0,5 mg/ml 0,75 mg/ml 1,0 mg/ml

C
H

4
 d

e
c

re
a

s
e

 (
%

) 

Tannin concentration 

Chesnut Mimosa Quebracho Sumach

- ↓ methanogen

- ↓ protozoa

Jayanegara et al. (2015), Animal Feed Science and Technology 209, 60-68

4. Ekstrak polifenol murni



Dietary tannins (g/kg DM)
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Y = 55.7 – 0.172 X + 0.0004 X2

P<0.001; RMSE = 4.27; 

R2 = 0.659; n = 91

In vitro batch studies

In vivo studies
• Database development from literatures

• Total: 30 experiments, 171 treatments

• In vitro batch: 15 experiments, 130 

treatments

• In vivo: 15 experiments, 41 treatments

• Statistical analysis with mixed-model 

methodology

• Weighting data by number of 

replicates/animals in each experiment

Jayanegara et al. (2012)

Journal of Animal Physiology and 

Animal Nutrition 96, 365-375

5. Meta-analisis



Dietary tannins (g/kg DM)
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Jayanegara et al. (2012), Journal of Animal Physiology and Animal Nutrition 96, 365-375



Source: Jayanegara et al. (2019), SEARCA Publication

Feedlot trial on 40 beef cattle (Brahman cross)

6. Efek multifungsi: Performa ternak



7. Efek multifungsi: Kualitas produk

Fatty acid
Total

phenols

Non-tannin

phenols

Total

tannins

Condensed

tannins

Hydrolysable

tannins

Disappearance

C18:3 n-3 –0.69*** –0.25 –0.65*** –0.24 –0.63***

C18:2 n-6 –0.72*** –0.23 –0.69*** –0.34 –0.64***

C18:1 n-9 –0.76*** –0.42* –0.66*** –0.73*** –0.46*

Appearance

c9,t11-C18:2 0.55** 0.21 0.52** 0.64*** 0.33

t11-C18:1 –0.01 0.02 –0.02 0.26 –0.12

C18:0 –0.47* –0.22 –0.43* –0.44* –0.31

Correlation coefficients (n = 27)

Jayanegara et al. (2011), Animal Production Science 51, 1127-1136



8. Efek multifungsi: Pakan fermentasi

Jayanegara et al. (2019), J. Animal Physiology and Animal Nutrition 103, 456-465



4. Inovasi dan Hilirisasi

Mitigasi gas metana dan polifenol



Akasia

Sungkai Kelapa Jati Durian AprikotJeng-jeng

Karet Nangka RambutanMahoni

Eksplorasi Tanin dari Limbah Kulit Kayu (Sumberdaya Lokal)

Produk Inovasi



Limbah Kayu 

Akasia

Potongan Limbah 

Kayu Akasia

Hot Water Extraction

2 bar, 120oC, 2 jam

Oven 50oC, 24 jam

Ekstrak Cair 

Tanin Akasia

Ekstraksi Polifenol Akasia

Serbuk Tanin 

Akasia

Sudah diajukan 

untuk Paten



Marketisasi Produk

Botani Mart IPB



Diseminasi Inovasi

1st di Indonesia: Polifenol 

sebagai feed additive



Diseminasi Inovasi Indolivestock 2019



Adopsi Inovasi



Adopsi Inovasi

Ekstrak polifenol di industri: 

1. PT Ultra Peternakan Bandung Selatan  1,1 ton ekstrak 

polifenol/bulan  1.500 sapi perah

2. PT Agrisatwa Jaya Kencana  2,3 ton ekstrak polifenol/bulan

 3.000 sapi pedaging

3. PT Citra Agro Buana  1,5 ton ekstrak polifenol/bulan  2.000 

sapi pedaging
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