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ABSTRAK 

 
Kakao merupakan salah satu komoditas unggulan di Indonesia. Luas areal penanaman biji kakao 
mencapai 1.651.539 hektar. Dalam beberapa tahun terakhir, terjadi penurunan produktivitas kakao 
yang cukup signifikan. Hal ini dipengaruhi oleh potensi klon yang mulai menurun dan serangan hama 
yang merusak buah kakao sehingga mengakibatkan penurunan produktivitas pada setiap musimnya. 
Penelitian ini bertujuan untuk mengetahui komponen fisikokimia biji kakao di Kota Mojokerto. 
Parameter uji mutu biji meliputi uji kadar air, mutu, lemak, pH, polifenol, rendemen, dan intensitas 
warna. Metode penelitian yang digunakan adalah Rancangan Acak Kelompok yang diuji 
menggunakan ANOVA dan Dilanjutkan dengan Uji Jarak Berganda Duncan (DMRT). Hasil penelitian 
menunjukkan bahwa pada parameter kadar air (3,48%-5,54%), kadar lemak (36%-62%), kadar pH 
(4,96-5,54) dan intensitas warna terdapat interaksi sedangkan pada parameter rendemen dan 
polifenol tidak terdapat interaksi. 

Kata kunci : Kokoa Nibs, Rendemen, Mailard, Warna 

ABSTRACT 
 

Cocoa is one of the superior commodities in Indonesia. The area for growing cocoa beans reaches 
1,651,539 hectares. In recent years, there has been a significant decline in cocoa productivity. This 
is influenced by the potential of clones starting to decline and pest attacks damages cocoa pods 
resulting in reduced productivity in each season. This research aims to determine the 
physicochemical components of cocoa seeds in Mojokerto City. Seed quality test parameters include 
water content test, grade, fat, pH, polyphenols, yield, and color intensity. The research method used 
was Group Randomized Design which was tested using ANOVA and Continue with Duncan Multiple 
Range Test (DMRT). The research results show that at parameters water content (3.48%-5.54%), 
fat content (36%-62%), pH content (4.96-5.54) and color intensity there is an interaction while with 
the yield parameters and polyphenols, there is no interaction. 
 
Keyword :cocoa nibs, yield, mailard, colour  
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INTRODUCTION 

The process of roasting cocoa nibs 

aims to produce flavor and typical cocoa color 

due to heating. Roasting will help it form the 

flavor and color unique to cocoa and will 

reduce the acid levels present in cocoa 

(Aldas-Morejon et al., 2023). However, the 

color and flavor formed are still Varies 

depending on the roasting temperature and 

length of roasting time. The temperature and 

length of roasting time will determine the 

success of the process roasting (Prasetyo et 

al., 2024). The roasting process will also 

affect the water, fat, and polyphenol content 

of seeds. The longer the time Roasting means 

the beans will become drier so the moisture 

content of the cocoa beans will increase 

getting lower. Apart from water content, the 

fat content will also be influenced by 

temperature due to the Maillard reaction and 

degradation of chemical compounds that will 

change the fat content of seeds (B. Andi 

Pallawa et al., 2024). 

The roasting process is purposeful 

to form cocoa flavor and reduce the water 

content to 5-6% (Wijanarti et al., 2019). The 

most crucial thing about roasting is to create 

a distinctive aroma and taste of cocoa. The 

higher the roasting temperature, the shorter 

the roasting time needed to form the taste and 

aroma of cocoa. The aroma and taste of 

cocoa are influenced by chemical 

components in the form of volatile compounds 

(aroma) such as aldehydes, and ketones, 

while the taste is influenced by polyphenol 

compounds, theobromine, and flavor-forming 

organic acids (Quelal et al., 2023). 

Existing previous research includes 

research by (Rojas et al., 2022) who used 

roasting temperatures of 110 °C to 160 °C for 

several minutes. The results of this research 

show that average water content ranges from 

2.67%-4.41%, average fat content from 

42.56%-45.35%, and an average pH of 6.49-

6.62. Other research by Ummah (2019)using 

temperatures of 110 °C and 115 °C with a 

roasting time of 30 – 120 minutes, shows the 

average value of water content obtained in 

this study is around 2%-4%. The roasting 

process does not change the fatty acid 

content significantly, whatever method is 

used during roasting will still produce 15 types 

of fatty acids. From the many studies that 

have been done, the most dominant fatty 

acids are palmitic acid (C16), stearic acid 

(C18) and oleic acid (C18:1) but there are still 

other types of fatty acids in small amounts 

(Awaliyah et al., 2023). Based on SNI cocoa 

beans 2323:2008, the moisture content of 

cocoa beans is a maximum of 7.5%, 

Therefore, this research was carried out with 

temperature treatments (110 °C, 120 °C, and 

130 °C) and time (8, 12, and 15 minutes) 

which were different from previous studies. 

There is to determine the moisture content of 

cocoa nibs according to SNI standards. This 

research The aim is to obtain data on the 

characteristics of cocoa beans from a 
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physical and chemical perspective with 

parameters tested including water content, fat 

content, pH, polyphenols, color rendering and 

intensity. 

METHOD 

The materials used in this research 

include dry cocoa beans Multi-variety 

fermentation obtained from Mojokerto, 

distilled water, 70% ethanol, sodium 

carbonate (Na2CO3), follin ciaocalteu 

reagent, petrolium ether, and pH buffer. The 

tools used include roasting machines, pH 

meters, ovens, blenders, ovens, analytical 

scales, Soxhlet, measuring flasks, water 

baths, and other laboratory equipment. 

This research used a factorial 

Randomized Group Design. The first factor is 

temperature 110 °C (S1), 120 °C (S2), and 

130 °C (S3). The Second Factor is roasting 

duration 8 minutes (T1), 12 minutes (T2), and 

15 minutes (T3) there were 9 treatments 

repeated 3 times to obtain 27 experimental 

units. Observation parameters carried out 

after the roasting process include water 

content, fat content, pH levels, polyphenols, 

yield, and color intensity. Data obtained then 

tested using ANOVA (Analysis of Variance) α 

= 5%. 

The roasting process using machine 

CBR-101 Coffee roaster. This machine has 

capasity about 200 – 300 g. The kakao bean 

weight  and put into the tube and set the tie 

and duration. After the roasting process done, 

the machine will be cooling down 

automatically.  

The parameters analyzed include 

Yield (Aneani et al., 2013), Water Content 
(Anita-Sari et al., 2018), The moisture content 

(AOAC,2005), Fat Content (AOAC, 2005) pH 
(Priambodo et al., 2022), Phenolic Content 

(Utami et al., 2016), Color Intensity 
(Zyzelewicz et al., 2014) 

RESULT AND DISCUSSION 

Moisture, Fat, pH and Yield  
Based on the results of the analysis 

of variance, it shows that there is an 

interaction between roasting time and 

temperature on water content, fat content, pH 

level, and yield of cocoa nibs. Temperature 

and time treatment had a significant effect on 

water content, fat content, pH level, and yield. 

The treatment averages for water content, fat 

content, pH level, and yield can be seen in 

Table 1. 
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Table 1. Results of Average Water Content, Fat Content, pH, and Yield 

Treatment Parameter 
Moisture Fat pH Yield 

S1T1 4,97ab 40,30a 4,97a 32,1 
S1T2 4,97ab 55,33cd 5,30bc 35,8 
S1T3 5,30b 62.00d 5,54c 37,4 
S2T1 5,54b 49.00ab 5,32bc 35,2 
S2T2 5,32b 49,33bc 4,98a 37,8 
S2T3 3,48a 47,33bc 5,54c 43,4 
S3T1 5,54b 36.00a 5,17a 37,9 
S3T2 5,17b 54,67cd 4,96a 40,2 
S3T3 4,96ab 50,33c 5,49c 42,1 

 
The results of statistical analysis of 

water content data based on table 1 show that 

differences in temperature and roasting time 

have a significant effect on the water content 

of cocoa beans. The highest water content is 

shown by treatments S2T1 (5.54%) and S3T1 

(5.54%) and the lowest water content is 

shown in treatment S2T3 (3.48%). This can 

be influenced by differences in temperature 

and roasting time as well as different bean 

sizes so that it takes a certain time to reduce 

the water content. The desired water content 

of cocoa beans is between 4-10% (Ndukwu et 

al., 2011). Cocoa beans that have a water 

content of more than 8% will be easily 

attacked by fungi and insects, increasing the 

risk of seed damage. However, if the water 

content of the beans around 8.7%, it will 

cause the beans to break easily (brittle) 

(Priambodo et al., 2022). 

Water content is the amount of water 

contained in a material expressed in percent 

(%). Water content is one of the most 

important characteristics of food ingredients 

because it can affect the appearance, texture 

and taste of the material (Blahovec, 2007). 

The water content of the beans is very 

important to maintain the quality of cocoa 

beans during storage. In connection with this, 

the standard water content in SII has been 

set, which is below 7.5%. Cocoa beans in this 

condition can withstand biological and 

chemical activities so that the quality of dry 

cocoa beans can be maintained during 

storage (Ackah & Dompey, 2021). 

The average fat content results 

showed that the S1T3 treatment had the 

highest fat content, which was 62%, 

significantly different from the other 8 

treatments with the lowest fat content of 36%. 

This difference can be influenced by the 

process of refining cocoa beans into powder. 

This is in accordance with (Silveira et al., 

2022) the effect of refining (paste), together 

with the heat formed from the refining 

process, causes solid nibs to become liquid, 

and will solidify if the temperature drops below 
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its melting point so that some fat is still 

trapped in the cell structure. 

The optimum roasting time can 

produce low-fat cocoa beans. The cocoa fat 

content in Indonesia ranges from 49-58% 

(Hatmi et al., 2021). In addition, according to 

(Chumthong et al., 2024) that the fat content 

of cocoa beans is greatly influenced by 

genetic factors (clone) of plants and 

environmental conditions (season). Drying 

temperature affects the fat content, acidity, 

and free amino acid content. The higher the 

drying temperature, the lower the fat content, 

but the acidity and free amino acid content 

increase. 

The average pH value results show 

that the average pH has a significant effect on 

the difference in roasting time and 

temperature. The highest pH value was 

shown by the S1T3 and S2T2 treatments at 

5.54%. The lowest pH value was shown by 6 

other treatments with pH values ranging from 

4.98 to 5.49. Cocoa beans with an acidity 

value expressed in pH units at 5.20 to 5.50 

can be accepted as cocoa beans with an 

optimal acidity level (Riza et al., 2023). This is 

in accordance with what was stated by 

(Afoakwa et al., 2013) that the acidity of cocoa 

beans is generally within a pH limit of 5.0 to 

5.8. In addition, according to (Septianti et al., 

2020) that the cause of low pH in beans 

occurs during the fermentation process where 

the pH of the cocoa bean mass will increase 

while the pH of the inside of the cocoa beans 

will decrease because the organic acids 

formed during fermentation (acetic acid and 

lactic acid) will diffuse into the cocoa bean 

cotyledons. 

The average yield results showed 

that temperature and time treatments did not 

significantly affect the yield of cocoa nibs. The 

results showed that temperature and roasting 

time factors did not affect the yield. The high 

and low yields were caused by the heating 

that occurred during the roasting process. 

This is in line with research by (Remitar & 

Magbalot-fernandez, 2023), that the higher 

the drying temperature, the lower the water 

content of the material. As the water content 

evaporates, the yield content produced also 

decreases. According to (Rojas et al., 2022), 

the optimum combination of temperature and 

time can produce cocoa beans with a high 

yield. Yield can be influenced by other factors 

such as the type of cocoa, fruit ripeness and 

so on. In addition, the size of the beans affects 

the percentage of cocoa yield produced 

(SCCP Swisscontact, 2013). 

Phenolic Content 
During roasting, cocoa beans 

experience heating which can cause 

physicochemical changes in the components 

inside. Cocoa beans contain polyphenolic 

compounds. Most of these compounds 

originate from the flavonoid and alkaloid 

compounds (Purwaningtiyas et al., 2023). 

The graph of the 5% level ANOVA test results 

is presented in Figure 1. 
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Figure 1. Phenolic content of cocoa nibs  

 
During roasting, cocoa beans 

undergo heating which can cause 

physicochemical changes in the components 

inside. Cocoa beans contain polyphenol 

compounds. These compounds mostly 

originate from the flavonoid and alkaloid 

compound groups. The most dominant 

flavonoid in cocoa beans is the epicatechin 

type (C15H14O6) which is included in the 

polyphenol compound (Vázquez-Ovando et 

al., 2016). 

The study's results showed that the 

polyphenol value was not significantly 

different, which could be affected by heating 

during roasting. Heating during roasting 

triggers polyphenol degradation and Maillard 

reactions. In addition, heating damages cell 

membranes and cell walls, thereby releasing 

phenolic compounds from insoluble ester 

bonds (La Mantia et al., 2023) 

Color Intensity 
Color is important in the appearance 

of a food product; the color produced also 

depends on the color of the ingredients used. 

The results of the 5% ANOVA test are 

presented in Table 2. 

 
Table 2. Color Intensity of Cocoa Nibs 

Treatment Colour Intensity 
L a b 

S1T1 38,6c 2,5a 0,8ab 
S1T2 38bc 2,3a 2,7e 
S1T3 37ab 3,5b 0.6a 
S2T1 38bc 3,5b 1,8d 
S2T2 38bc 2,8a 1,2bc 
S2T3 37ab 2,3a 1.9d 
S3T1 39c 4,9c 2,6e 
S3T2 36a 2,2a 1,5cd 
S3T3 37ab 2,7a 1,1abc 
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Based on the analysis of the variety 

of treatments, the length of time and 

temperature had no significant effect on the 

color intensity of cacao nibs at the L, a, and b 

values. In the color intensity test, the average 

L value ranged from 36 to 39, the a value from 

2.2 to 3.5, and the b value from 0.6 to 2.7. The 

decreasing color value was due to heating 

which caused a dark brown color (La Mantia 

et al., 2023). The L notation with a value of 36 

to 39 illustrates that in the 9 treatments, the 

color of the cocoa nibs tended to be dark 

because, during the roasting process, the 

cocoa beans were heated so that the Maillard 

reaction occurred (Lee et al., 2024). 

According to (Hosen et al., 2021), the Maillard 

reaction occurs in materials containing high 

sugar and protein which are heated so that 

they cause a dark brown color. 

The notation a describes that the 

color of cocoa beans tends to be red. The red 

color in cocoa extract is produced from the 

presence of polyphenolic compounds such as 

anthocyanins in the cocoa bean skin which 

gives color to the cocoa bean skin extract. 

Anthocyanins are flavonoid compounds that 

have red, purple, and blue pigments found in 

cocoa (Brillouet & Hue, 2017). The b* value 

notation describes the yellow color because it 

has a value in the range of 0 to 7 (Hartuti et 

al., 2019). 

 

 

CONCLUSION 

Temperature and time treatment 
significantly affect water content, fat 

content, pH, polyphenols, color intensity, 

and yield. The process of roasting cocoa 

beans aims to reduce the water content of 

cocoa beans to form a chocolate flavor 

and reduce the astringent and bitter taste. 
Based on the results of the study, the 

percentage of water content, fat content, 

pH, polyphenols, color intensity, and yield 

are still classified as good physical quality 

so that the nibs can be processed into a 

product with more added value. 
 
REFERENCE 

Ackah, E., & Dompey, E. (2021). Effects of 
fermentation and drying durations on 
the quality of cocoa (Theobroma 
cacao L.) beans during the rainy 
season in the Juaboso District of the 
Western-North Region, Ghana. 
Bulletin of the National Research 
Centre, 45(1). 
https://doi.org/10.1186/s42269-021-
00634-7 

Afoakwa, E. O., Kongor, J. E., Takrama, J. F., 
& Budu, A. S. (2013). Changes in 
acidification, sugars and mineral 
composition of cocoa pulp during 
fermentation of pulp pre-conditioned 
cocoa (Theobroma cacao) beans. 
International Food Research 
Journal, 20(3), 1215–1222. 

Aldas-Morejon, J., Otero-Tuarez, V., Revilla-
Escobar, K., Carrillo-Pisco, M., & 
Sánchez-Aguilera, D. (2023). 
Incidence of roasting on the 



 
ISSN    : 1978-4163 
E-ISSN : 2654 - 5292 KARAKTERISTIK FISIKOKIMIA KOKOA NIBS (Theobroma cacao L.)….. (Elianarni,dkk) 

 

JURNAL TEKNOLOGI PANGAN | Vol. 19 No. 2 DESEMBER 2025 87 

 

physical-chemical characteristics 
and alkaloids of the cocoa husk 
(Theobroma cacao) and its effect on 
the organoleptic properties of an 
infusio. Agroindustrial Science, 
13(1), 15–21. 
https://doi.org/10.17268/agroind.sci.
2023.01.02 

Anita-Sari, I., Setyawan, B., & Wahyu Susilo, 
A. (2018). Germination and Water 
Content of Cocoa Seeds After 
Storage Treatments. Pelita 
Perkebunan (a Coffee and Cocoa 
Research Journal), 34(3), 146–155. 
https://doi.org/10.22302/iccri.jur.peli
taperkebunan.v34i3.329 

Awaliyah, F., Langkong, J., & Syarifuddin, A. 
(2023). An overview: The effect of 
fermentation and roasting methods 
on cocoa quality. IOP Conference 
Series: Earth and Environmental 
Science, 1230(1). 
https://doi.org/10.1088/1755-
1315/1230/1/012160 

B. Andi Pallawa, N., Berlian, M., & Sulfianti. 
(2024). Analisis Kadar Air pada Biji 
Kakao Terhadap Variasi Waktu 
Penyangraian: Tinjauan Khusus 
untuk Peningkatan Kualitas Produk. 
Journal of Sustainable Research In 
Management of Agroindustry 
(SURIMI), 4(1), 14–19. 
https://doi.org/10.35970/surimi.v4i1.
2264 

Blahovec, J. (2007). Role of water content in 
food and product texture. 
International Agrophysics, 21(3), 
209–215. 

Brillouet, J. M., & Hue, C. (2017). Fate of 
proanthocyanidins and 
anthocyanins along fermentation of 
cocoa seeds (Theobroma cacao L.). 
Journal of Applied Botany and Food 
Quality, 90, 141–146. 
https://doi.org/10.5073/JABFQ.2017
.090.017 

Chumthong, A., Limjumrern, N., Saensano, 
C., Teerawattanapong, P., Nualla-
Ong, A., Rugkong, A., & Chiarawipa, 
R. (2024). Effect of Harvest Season 
on the Physical Properties, Fatty 
Acid Composition, and Volatile 
Compounds of Roasted Cacao 
Beans. Makara Journal of Science, 
28(1), 1–8. 
https://doi.org/10.7454/mss.v28i1.2
187 

F., A., & K., O.-F. (2013). An Analysis of Yield 
Gap and Some Factors of Cocoa 
(Theobroma cacao) Yields in 
Ghana. Sustainable Agriculture 
Research, 2(4), 117. 
https://doi.org/10.5539/sar.v2n4p11
7 

Hartuti, S., Bintoro, N., Karyadi, J. N. W., & 
Pranoto, Y. (2019). Characteristics 
of Dried Cocoa Beans (Theobroma 
cacao L.) Color Using Response 
Surface Methodology. Planta 
Tropika: Journal of Agro Science, 
7(1), 82–92. 
https://doi.org/10.18196/pt.2019.09
7.82-92 

Hatmi, R. U., Ainuri, M., & Sukartiko, A. C. 
(2021). Fatty Acid Composition of 
Cocoa Beans from Yogyakarta 
Special Region for the 
Establishment of Geographical 
Origin Discriminations. AgriTECH, 
41(1), 25. 
https://doi.org/10.22146/agritech.55
172 

Hosen, A., Al-Mamun, A., Robin, M. A., 
Habiba, U., & Sultana, R. (2021). 
Maillard Reaction: Food Processing 
Aspects. North American Academic 
Research, 4(9), 44–52. 
https://doi.org/10.5281/zenodo.5516
169 

La Mantia, A., Ianni, F., Schoubben, A., 
Cespi, M., Lisjak, K., Guarnaccia, D., 
Sardella, R., & Blasi, P. (2023). 



 
ISSN    : 1978-4163 
E-ISSN : 2654 - 5292 KARAKTERISTIK FISIKOKIMIA KOKOA NIBS (Theobroma cacao L.)….. (Elianarni,dkk) 

 

JURNAL TEKNOLOGI PANGAN | Vol. 19 No. 2 DESEMBER 2025 88 

 

Effect of Cocoa Roasting on 
Chocolate Polyphenols Evolution. 
Antioxidants, 12(2), 1–16. 
https://doi.org/10.3390/antiox12020
469 

Lee, S., Choi, E., & Lee, K. G. (2024). Kinetic 
modelling of Maillard reaction 
products and protein content during 
roasting of coffee beans. Lwt, 
211(July), 116950. 
https://doi.org/10.1016/j.lwt.2024.11
6950 

Ndukwu, M., Ogunlowo, A., Olukunle, J., & 
Olalusi, A. (2011). Analysis of 
moisture variation in layers of cocoa 
bean during Drying. Proceedings of 
the 11th International Conference 
and 32nd Annual General Meeting of 
the Nigerian Institution of 
Agricultural Engineers, 32(October), 
354 – 358. 
https://doi.org/10.13140/2.1.2367.3
600 

Prasetyo, M. D., Nengsih, Y., Marpaung, R., 
& Andriyani, L. (2024). Pengaruh 
Lama Penyangraian Terhadap 
Karateristik Kimia dan Mutu 
Organoleptik Pasta Cokelat. Jurnal 
Media Pertanian, 9(1), 46. 
https://doi.org/10.33087/jagro.v9i1.2
30 

Priambodo, D. C., Saputro, D., Pahlawan, M. 
F. R., Saputro, A. D., & Masithoh, R. 
E. (2022). Determination of Acid 
Level (pH) and Moisture Content of 
Cocoa Beans at Various 
Fermentation Level Using Visible 
Near-Infrared (Vis-NIR) 
Spectroscopy. IOP Conference 
Series: Earth and Environmental 
Science, 985(1). 
https://doi.org/10.1088/1755-
1315/985/1/012045 

Purwaningtiyas, N., Setyaningrum, L., 
Fauziah, D. T., & Hidayati, S. (2023). 
1,2,3,4. 1(1), 7–17. 

Quelal, O. M., Hurtado, D. P., Benavides, A. 
A., Alanes, P. V., & Alanes, N. V. 
(2023). Key Aromatic Volatile 
Compounds from Roasted Cocoa 
Beans, Cocoa Liquor, and 
Chocolate. Fermentation, 9(2). 
https://doi.org/10.3390/fermentation
9020166 

Remitar, C. P., & Magbalot-fernandez, A. 
(2023). Quality evaluation of cocoa 
beans at various quantities and 
duration of basket fermentation 
Quality evaluation of cocoa beans at 
various quantities and duration of 
basket fermentation. December. 
https://doi.org/10.32945/atr4529.20
23 

Riza, D. F. Al, Putranto, A. W., Iqbal, Z., 
Firmanto, H., & Anggraini, C. D. 
(2023). Prediction of Fermentation 
Index and pH of Cocoa (Theobroma 
cacao L.) Beans Based on Color 
Features (Cut Test) and Partial 
Least Square Regression Model. 
Food Science and Technology 
(United States), 11(1), 54–62. 
https://doi.org/10.13189/fst.2023.11
0106 

Rojas, M., Hommes, A., Heeres, H. J., & 
Chejne, F. (2022). Physicochemical 
Phenomena in the Roasting of 
Cocoa (Theobroma cacao L.). Food 
Engineering Reviews, 14(3), 509–
533. https://doi.org/10.1007/s12393-
021-09301-z 

Septianti, E., Salengke, Langkong, J., 
Sukendar, N. K., & Hanifa, A. P. 
(2020). Characteristic Quality of 
Pinrang’s Cocoa Beans During 
Fermentation Used Styrofoam 
Containers. Canrea Journal: Food 
Technology, Nutritions, and Culinary 
Journal, 3(1), 10–25. 
https://doi.org/10.20956/canrea.v3i1
.235 

Silveira, P. T. de S., Pedroso, A. C. A., Muniz, 



 
ISSN    : 1978-4163 
E-ISSN : 2654 - 5292 KARAKTERISTIK FISIKOKIMIA KOKOA NIBS (Theobroma cacao L.)….. (Elianarni,dkk) 

 

JURNAL TEKNOLOGI PANGAN | Vol. 19 No. 2 DESEMBER 2025 89 

 

C. P., Cristianini, M., & Efraim, P. 
(2022). Influence of Refining and 
Conching Systems on Rheological 
and Sensory Properties of 
Chocolate. Journal of Food 
Research, 11(2), 69. 
https://doi.org/10.5539/jfr.v11n2p69 

Ummah, M. S. (2019). No 主観的健康感を

中心とした在宅高齢者におけ

る  健康関連指標に関する共

分散構造分析Title. Sustainability 
(Switzerland), 11(1), 1–14. 
http://scioteca.caf.com/bitstream/ha
ndle/123456789/1091/RED2017-
Eng-
8ene.pdf?sequence=12&isAllowed=
y%0Ahttp://dx.doi.org/10.1016/j.reg
sciurbeco.2008.06.005%0Ahttps://w
ww.researchgate.net/publication/30
5320484_SISTEM_PEMBETUNGA
N_TERPUSAT_STRATEGI_MELE
STARI 

Utami, R. R., Armunanto, R., Rahardjo, S., & 
Supriyanto. (2016). Effects of cocoa 
bean (Theobroma cacao L.) 
fermentation on phenolic content, 
antioxidant activity and functional 
group of cocoa bean shell. Pakistan 
Journal of Nutrition, 15(10), 948–

953. 
https://doi.org/10.3923/pjn.2016.948
.953 

Vázquez-Ovando, A., Ovando-Medina, I., 
Adriano-Anaya, L., Betancur-
Ancona, D., & Salvador-Figueroa, 
M. (2016). Alcaloides y polifenoles 
del cacao, mecanismos que regulan 
su biosíntesis y sus implicaciones en 
el sabor y aroma. Archivos 
Latinoamericanos de Nutricion, 
656(3), 239–254. 

Wijanarti, S., Rahmatika, A. M., & Hardiyanti, 
R. (2019). Pengaruh Lama 
Penyangraian Manual Terhadap 
Karakteristik Kakao Bubuk. Jurnal 
Nasional Teknologi Terapan (JNTT), 
2(2), 212. 
https://doi.org/10.22146/jntt.42758 

Zyzelewicz, D., Krysiak, W., Nebesny, E., & 
Budryn, G. (2014). Application of 
various methods for determination of 
the color of cocoa beans roasted 
under variable process parameters. 
European Food Research and 
Technology, 238(4), 549–563. 
https://doi.org/10.1007/s00217-013-
2123-6 

 
 


	KARAKTERISTIK FISIKOKIMIA KOKOA NIBS (Theobroma cacao L) DENGAN VARIASI SUHU DAN WAKTU PENYANGRAIAN
	Physicochemical Characteristics of Cocoa Nibs (Theobroma cacao L) by Differences in Temperature and Roasting Time
	Dahlia Elianarni*, Annisa Fadilatulail MI, Noor Harini, Hanif Alamudin Manshur
	University of Muhammadiyah Malang
	*email: dahliaeli@umm.ac.id
	ABSTRAK
	Kakao merupakan salah satu komoditas unggulan di Indonesia. Luas areal penanaman biji kakao mencapai 1.651.539 hektar. Dalam beberapa tahun terakhir, terjadi penurunan produktivitas kakao yang cukup signifikan. Hal ini dipengaruhi oleh potensi klon ya...
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	ABSTRACT
	Cocoa is one of the superior commodities in Indonesia. The area for growing cocoa beans reaches 1,651,539 hectares. In recent years, there has been a significant decline in cocoa productivity. This is influenced by the potential of clones starting to ...
	Keyword :cocoa nibs, yield, mailard, colour
	INTRODUCTION
	The process of roasting cocoa nibs aims to produce flavor and typical cocoa color due to heating. Roasting will help it form the flavor and color unique to cocoa and will reduce the acid levels present in cocoa (Aldas-Morejon et al., 2023). However, t...
	The roasting process is purposeful to form cocoa flavor and reduce the water content to 5-6% (Wijanarti et al., 2019). The most crucial thing about roasting is to create a distinctive aroma and taste of cocoa. The higher the roasting temperature, the ...
	Existing previous research includes research by (Rojas et al., 2022) who used roasting temperatures of 110 (C to 160 (C for several minutes. The results of this research show that average water content ranges from 2.67%-4.41%, average fat content from...
	METHOD
	The materials used in this research include dry cocoa beans Multi-variety fermentation obtained from Mojokerto, distilled water, 70% ethanol, sodium carbonate (Na2CO3), follin ciaocalteu reagent, petrolium ether, and pH buffer. The tools used include ...
	This research used a factorial Randomized Group Design. The first factor is temperature 110 (C (S1), 120 (C (S2), and 130 (C (S3). The Second Factor is roasting duration 8 minutes (T1), 12 minutes (T2), and 15 minutes (T3) there were 9 treatments repe...
	The roasting process using machine CBR-101 Coffee roaster. This machine has capasity about 200 – 300 g. The kakao bean weight  and put into the tube and set the tie and duration. After the roasting process done, the machine will be cooling down automa...
	The parameters analyzed include Yield (Aneani et al., 2013), Water Content (Anita-Sari et al., 2018), The moisture content (AOAC,2005), Fat Content (AOAC, 2005) pH (Priambodo et al., 2022), Phenolic Content (Utami et al., 2016), Color Intensity (Zyzel...
	RESULT AND DISCUSSION
	Moisture, Fat, pH and Yield
	Based on the results of the analysis of variance, it shows that there is an interaction between roasting time and temperature on water content, fat content, pH level, and yield of cocoa nibs. Temperature and time treatment had a significant effect on ...
	Table 1. Results of Average Water Content, Fat Content, pH, and Yield
	The results of statistical analysis of water content data based on table 1 show that differences in temperature and roasting time have a significant effect on the water content of cocoa beans. The highest water content is shown by treatments S2T1 (5.5...
	Water content is the amount of water contained in a material expressed in percent (%). Water content is one of the most important characteristics of food ingredients because it can affect the appearance, texture and taste of the material (Blahovec, 20...
	The average fat content results showed that the S1T3 treatment had the highest fat content, which was 62%, significantly different from the other 8 treatments with the lowest fat content of 36%. This difference can be influenced by the process of refi...
	The optimum roasting time can produce low-fat cocoa beans. The cocoa fat content in Indonesia ranges from 49-58% (Hatmi et al., 2021). In addition, according to (Chumthong et al., 2024) that the fat content of cocoa beans is greatly influenced by gene...
	The average pH value results show that the average pH has a significant effect on the difference in roasting time and temperature. The highest pH value was shown by the S1T3 and S2T2 treatments at 5.54%. The lowest pH value was shown by 6 other treatm...
	The average yield results showed that temperature and time treatments did not significantly affect the yield of cocoa nibs. The results showed that temperature and roasting time factors did not affect the yield. The high and low yields were caused by ...
	Phenolic Content
	During roasting, cocoa beans experience heating which can cause physicochemical changes in the components inside. Cocoa beans contain polyphenolic compounds. Most of these compounds originate from the flavonoid and alkaloid compounds (Purwaningtiyas e...
	Figure 1. Phenolic content of cocoa nibs
	During roasting, cocoa beans undergo heating which can cause physicochemical changes in the components inside. Cocoa beans contain polyphenol compounds. These compounds mostly originate from the flavonoid and alkaloid compound groups. The most dominan...
	The study's results showed that the polyphenol value was not significantly different, which could be affected by heating during roasting. Heating during roasting triggers polyphenol degradation and Maillard reactions. In addition, heating damages cell...
	Color Intensity
	Color is important in the appearance of a food product; the color produced also depends on the color of the ingredients used. The results of the 5% ANOVA test are presented in Table 2.
	Table 2. Color Intensity of Cocoa Nibs
	Based on the analysis of the variety of treatments, the length of time and temperature had no significant effect on the color intensity of cacao nibs at the L, a, and b values. In the color intensity test, the average L value ranged from 36 to 39, the...
	The notation a describes that the color of cocoa beans tends to be red. The red color in cocoa extract is produced from the presence of polyphenolic compounds such as anthocyanins in the cocoa bean skin which gives color to the cocoa bean skin extract...
	CONCLUSION
	Temperature and time treatment significantly affect water content, fat content, pH, polyphenols, color intensity, and yield. The process of roasting cocoa beans aims to reduce the water content of cocoa beans to form a chocolate flavor and reduce the ...
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