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Ongole crossbreed cattle (OCC) is a type of local cattle in Indonesia.
Exploration of the main products of local livestock, especially by
product, of local Indonesian cattle has never been carried out. The
important potential of the by-product is to combat protein
malnutrition and food insecurity in many countries. The aim of the
study was to explore the proximate composition. The research was
carried out using the exploratory laboratory method by taking
objects in the field and then analyzing them in the laboratory.
Samples were taken from the Animal Slaughterhouse of Lamongan
district which originated from 8 Farmers. The variables observed
were proximate includes water content, protein, carbohydrate, fat
and ash. The proximate composition was dominated by water and
protein content with the highest average value obtained from the red
offal species. Differences in proximate composition also occur
between male OCC and female OCC.

Jurnal Ternak (Animal Science Journal)
Faculty of Animal science - Lamongan Islamic University) with CC BY NC SA license.

Introduction

Ongole Crossbreed Cattle (OCC) is a type of local cattle in Indonesia. Ongole

crossbreed cattle have a characteristic white to grayish body color pattern with black

on the muzzle and hooves, and have a variety of head, horn, wattle and hump

shapes (Sudrajad & Subiharta, 2014). Several studies on the carcass and quality of

OCC beef have also been conducted (Ismail et al., 2014; Ngadiyono, Nono, Soeparno,
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2014). Exploration of the main products of local livestock, especially ruminants, OCC
and kacang goats have also previously been researched and published by researchers
(Susanto et al., 2019; Susanto, Mudawamalh, et al., 2022), but this has not been carried
out on the by-product.

By-product is a by-product of livestock slaughter consisting of: parts of
carcass, skin, internal organs (offal), bones, skin of meat, fatty tissue, horns, legs and
heads (Lafarga & Hayes, 2014) which have been considered detrimental to human
health so far. It still has the potential to contain nutrition to be explored and
developed into functional products. The purpose of this study was to explore the

proksimat composition of Ongole Crossbreed Cattle edible by-products,

Materials And Methods

Materials
Materials consist of the edible by-products consist of red offal (liver, kidney,

heart, tongue, trachea, lung, spleen), white offal (stomach, intestine) and dark offal
(head skin) of Ongole Crossbreed Cattle. Samples were obtained from animal
slaughterhouse in Lamongan district, East Java, Indonesia. The number of samples
is 8 consisting of 4 females and 4 males from Ongole Crossbreed Cattle 2-3 years
old, which are reared intensively. Each animal is kept on the farm, fed twice a day,
and drinks adlibitum.

Tools were used for proximate tests (water, protein, carbohydtrate, fat and
ash).
Methods

The research was carried out using the experimental laboratory method by
taking objects in the field and then analyzing them in the laboratory. The observed
variables were proximate composition includes water content, protein, fat,

carbohydrate and ash.

Proximate analyses

Proximate analyses were carried out to know the protein, fat, carbohydrate,
water, and ash content. The test samples were the fresh edible by-product of Ongole
Cross Breed. Water content was measured by drying the sample at 105°C for 24 h
following the protocol of the Association of Officiating Analytical Chemists (AOAC,
2005). Ash level was analyzed by drying the sample at 6000°C for 6 h (AOAC,
2005)(AOAC, 2000). Fat content analysis used the Soxhlet method through sample
extraction for 4-6 h, then heated in an oven at 60°C for 24 h, whereas protein content
was obtained through destruction, distillation, and titration method (AOAC, 2005).
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Total carbohydrate level was tested using difference method (AOAC, 2005).

Results And Discussion

Proximate Composition

Proximate testing of OCC cattle edible by-products consisted of protein, fat,

moisture content, ash and carbohydrates. The research results are presented in table

1.
Table 1. Proximate Composition of Ongole Crosbreed Catle edible by-product
Edible Offal Proximate Composition (%)
Part
Protein Fat Moisture Ash Carbohydrat
e
male fem male femal mal femal male fem male femal
ale e e e ale e
Red Offal
Liver 17.56+1. NI 1.09+02 NI 7315 NI 1.29+0. NI 6.91+0. NI
8 +1.6 1 3
Kidney 12.99+0. NI 5.44+0. NI 7833 NI 1.00£0. NI 224+0. NI
6 3 +1.6 2 4
Hearth 15.74+1. 11.42 2.12+0. 11.57+ 77.33 74.04+ 1.03+0. 0.86+ 3.78+0. 2.11+0.
2 +0.4 2 07 +1.3 1.8 1 0.1 1 2
Toungue 20.69£0. NI 136+0. NI 7683 NI 0.93+0. NI 0.1940. NI
7 1 +1.4 1 1
Trachea 17.58+1. NI 1233+ NI 6895 NI 1.10+0. NI 0.04+0. NI
3 0.4 +1.3 1 0
Lung 17.05¢0. NI 0.72#¢0. NI 7947 NI 0.93+0. NI 1.83+0. NI
7 1 +1.3 0 2
Spleen 17.93+0. NI 1.88+0. NI 7852 NI 1.66+0. NI 0.01+0. NI
5 1 +1.9 2 0
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White Offal

Rumen 16.19+1. 12.28 1.37+0. 14.0+0. 81.07 72.54+ 1.31+0. 0.64+ 0.06+0. 0.45+0.
0 +0.8 2 6 1.5 1.8 1 0.0 0 0

Reticulum 10.14+0. NI 496+0. NI 7871 NI 1.98+0. NI 4.21+0. NI

2 2 +1.8 1 1
Omasum 14.17+0. NI 0.66x0. NI 8329 NI 0.81+0. NI 1.07+0. NI
6 0 2.0 1 1

Abomasum 10.42+0. NI 5.12+0. NI 76.16 NI 0.71+0. NI 7.59+0. NI

5 2 +1.3 1 2
Jejenum 13.84+0. NI 4.18+0. NI 8046 NI 0.68+0. NI 0.84+0. NI
4 3 2.2 0 0

Duodenum 14.94+1. 6.73+ 6.04+0. 17.20+ 78.15 63.65+ 0.72+0. 0.40+ 0.15+0. 12.02+
1 0.4 - 09 18 1.2 1 0.0 0 0.8

Colon 9.77¢0.5 NI 248+0. NI 8204 NI 0.69+0. NI 5.02#0. NI
2 2.0 0 5

Dark Offal

Head Skin 23.38+x1. NI 0.78+0. NI 71.36 NI 0.45+0. NI 4.04+0. NI
3 1 *1.3 0 2

Information: NI= Not Identified
Protein

Table 1 shows that the protein content of OCC edible by-product ranges from
9.77% - 23.38%. This value range is quite different from research on OCC beef
protein, namely 18.97+0.66% - 21.10+0.46% (Susanto, Fadlilah, et al., 2022) and 20.6% -
21.05% (Ngadiyono, Nono, Soeparno, 2014) and beef on 3 muscle 21.1% - 22.4%
(Moholisa et al., 2018), but not much different from reports on protein nutrition of the
liver, kidney, heart, brains and tripe of cows which range 13.2% — 20.0% (Williams,
2007).

The highest average protein content was obtained from the edible by-product
of dark offal male OCC, namely 23.38%, followed by red offal 17.08 + 2.34% and
white offal 12.78 + 2.61%. The lowest protein content was obtained from the colon,
namely 9.77%. The percentage of the protein component of meat and its by-products

differs from one type to another (Ahmad et al.,, 2018). Differences in the protein
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content of edible by-products and beef can be caused by the tissues that make up
each organ and the different anatomical locations of the muscles. The anatomical
location of muscles affects composition because some muscles contain higher
concentrations of tendons and epithelium of connective tissue. This is due to
differences in the amount of stromal protein compared to myofibrillar, sarcoplasmic,

and granular proteins (Rogers, 2018).

Fat

The results showed that the edible by-product fat content of OCC cattle
ranged from 0.78% - 17.20%. The fat content of animal by-products falls within a
wide range as used in research samples (Saad et al., 2021) that is equal to 10 — 70
wt%. The percentage of beef fat edible by-product is very different from the fat
content of meat which is only around 3.2 — 7.3% (Ahmad et al., 2018), 2.05 + 0.6%
(Shehzad et al., 2014) and beef fat OCC 3.52+0.52% - 3.71+0.74% (Susanto, Fadlilah, et
al., 2022) and 2.70% (Ngadiyono, Nono, Soeparno, 2014), but far above lamb fat,
which ranges from 17% -21% (Cai et al.,2015;Purnamayanti et al., 2020) .

Table 1 also shows that the highest fat mean was obtained from the edible by-
product of female OCC cows of the white offal type, namely 15.65 + 2.20%, followed
by red offal 11.57 + 0.0%. The lowest OCC fat content of beef edible by-product was
obtained from the scalp 0.78%. and liver 1.09%. This value is lower than the fat
content of wagyu beef liver, which ranges from 3.43 + 0.56% - 5.02 + 0.06% (Li et al.,
2014). OCC beef edible by-product can be a recommendation for consumers who
want food with a low fat content. The difference in fat content in each organ cannot
be separated from the presence of adipose tissue in it. Fat is a collection of adipose
cells suspended in a connective tissue matrix distended with cytoplasmic lipids,
water, and other constituents. (Rogers, 2018).

Water content

Table 1 also shows that the water content of OCC edible by-product ranges
from 68.95% - 83.29%. This value is not much different from the water content of
OCC meat which ranges from 75.62 + 0.37% - 75.90 + 0.06% (Susanto, Fadlilah, et al.,
2022) and 72.7% (Ngadiyono, Nono, Soeparno, 2014), beef 78.98+1.8% (Shehzad et al.,
2014), 74.8% - 76.4% (Moholisa et al., 2018) dan 73.1% (Williams, 2007). The highest
average water content was obtained from white offal of male OCC, namely 79.98 +
2.46%, followed by red offal 76.08 + 3.74% and dark offal 71.36%. This value is also
comparable to the water content of the by-product of pigs which ranges from 69.73 +
4.70% - 80.69 + 2.19% (Seong et al., 2014). The lowest water content was obtained
from the head skin organ, namely 71.36%. This could be due to the fact that the dry
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matter is dominated by collagen protein so that the number of other proximate
components is lower (Ockerman H. W., 2000).
Carbohydrate

Table 1 also shows that the edible by-product carbohydrate content of OCC
ranges from 0.01% - 6.91%. The highest value was obtained from the liver and the
lowest was obtained from the spleen. The main source of carbohydrates in the
animal's body is the liver, which contains about 1/2 of the total carbohydrates present
in the body (Ahmad et al., 2018). The carbohydrate content of meat and its by-
products is relatively very low (Rogers, 2018). However, the results of this study
indicate that the carbohydrate content varies in a fairly large range. Differences in the
chemical composition of meat and its by-products can also be influenced by the type
of breed, muscle structure, and also the type of tissue in these organs (Lawrie, 2006).
Ash

The ash content of OCC edible by-product shown in table 1 ranges from 0.45%
- 1.98%. This value is comparable to the ash content of OCC beef, namely 1.32+0.31 %
- 1.58+0.36% (Susanto, Fadlilah, et al., 2022) and 1.1% (Ngadiyono, Nono, Soeparno,
2014) (Shehzad et al., 2014), but lower than the pork by-product content which ranges
from 0.15+0.08% - 1.34+0.11% (Seong et al., 2014). Ash is a component that functions

for growth, development and maintenance of the human body (Ahmad et al., 2018).

Conclusion

This study produced basic data on the proximate composition and amino acid
profile of Ongole Crosbreed Catle edible by-products. The proximate composition
was dominated by water and protein content with the highest average value

obtained from the red offal species. Differences in proximate composition also occur
between male OCC and female OCC.

Conflict Of Interest
We certify that there is no conflict of interest with any financial, personal, or
other relationships with other people or organization related to the material

discussed in the manuscript.

Acknowledgement
We express our gratitude to the Directorate of Higher Education, Ministry of
Education, Culture, Research and Technology of the Republic of Indonesia for the

basic research grant for the 2022 national competition as well as to the Research and

Proximat Composition of By-product of ... https://doi.org/10.30736/jt.v16i1.266
Jurnal Ternak (Animal Science) with CC BY NC SA license.



http://u.lipi.go.id/1550289692
http://u.lipi.go.id/1265956842
https://doi.org/10.30736/ternak.v8i2.16

154
ISSN (Online)
E. Susanto, et. al./Jurnal Ternak 16 (1) 2025 pp. 148-155 ISSN (Print)

Community Service Institute at the Universitas lalam Lamongan (Litbang Pemas
UNISLA).

References

[1] Association of Official Analytical Chemist (AOAC), 2005, Official Method of
Analysis, 18% edition, Association of Official Analytical Chemist Inc. Maryland,
USA.

[2] Ahmad, R. S., Imran, A., & Hussain, M. B. (2018). Nutritional Composition of
Meat. Meat Science and Nutrition. https://doi.org/10.5772/intechopen.77045

[3] AOAC. (2000). Official Method of Analysis. 17th edn. P. Cunniff, edt. Assocn. Offl.
Anal. Chem.

[4] Ismail, M., Nuraini, H., & Priyanto, R. (2014). Effect of Body Fatness to Carcass
and non Carcass Productuvuty of Small Frame Size Beef Cattle (bali and
Madura) Cattle. Vet. ., 15(3), 417-424.

[5] Lafarga, T., & Hayes, M. (2014). Bioactive peptides from meat muscle and by-
products: Generation, functionality and application as functional ingredients.
Meat Science, 98(2), 227-239. https://doi.org/10.1016/j.meatsci.2014.05.036

[6] Lawrie, R. A. (2006). Chemical and biochemical constitution of muscle. In Lawrie’s
Meat Science (seventh ed). CRC Press. https://doi.org/10.1533/9781845691615.75

[7]1Li, R. R, Yu, Q. L., Han, L., & Cao, H. (2014). Nutritional characteristics and active
components in liver from WagyuxQinchuan Cattle. Korean Journal for Food
Science of Animal Resources, 34(2), 214-220.
https://doi.org/10.5851/kosfa.2014.34.2.214

[8] Moholisa, E., Strydom, P. E., & Hugo, A. (2018). The effect of beef production
system on proximate composition and fatty acid profile of three beef muscles.
South African Journal of Animal Sciences, 48(2), 295-306.
https://doi.org/10.4314/sajas.v48i2.10

[9] Ngadiyono, Nono, Soeparno, S. and M. C. C. (2014). Carcass Characteristics and
Meat Quality of Ongole Grade Cattle and Simmental Ongole Crossbred Cattle.
Proceedings of the 16th AAAP Animal Science Congress, 2, 2299-2302.
https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576elb6bf

[10] Ockerman H. W, H. C. L. (2000). Animal By-Product Processing & Utilization. In
CRC Press. CRC Press. http://www.techpub.com

[11] Purnamayanti, L., Jamhari, Hanim, C., & Irawan, A. (2020). Physicochemical
properties, oxidative stability, and sensory quality of lamb sausage added with
green tea leaves (Camelia sinensis) powder. Tropical Animal Science Journal,
43(1), 57-63. https://doi.org/10.5398/tasj.2020.43.1.57

[12] Rogers, R. W. (2018). Meat Science and Nutrition. In Meat Science and Nutrition.
https://doi.org/10.5772/intechopen.71954

[13] Saad, V., Gutschmann, B., Grimm, T., Widmer, T., Neubauer, P., & Riedel, S. L.
(2021). Low-quality animal by-product streams for the production of PHA-
biopolymers: fats, fat/protein-emulsions and materials with high ash content as
low-cost feedstocks. Biotechnology Letters, 43(3), 579-587.

Proximat Composition of By-product of ... https://doi.org/10.30736/jt.v16i1.266
Jurnal Ternak (Animal Science Journal) with CC BY NC SA license.



http://u.lipi.go.id/1550289692
http://u.lipi.go.id/1265956842
https://doi.org/10.30736/ternak.v8i2.16

155
ISSN (Online)
E. Susanto, et. al./Jurnal Ternak 16 (1) 2025 pp. 148-155 ISSN (Print)

https://doi.org/10.1007/s10529-020-03065-y

[14] Seong, P. N., Park, K. M., Cho, S. H., Kang, S. M., Kang, G. H., Park, B. Y., Moon,
S.S., & Van Ba, H. (2014). Characterization of edible pork by-products by means
of yield and nutritional composition. Korean Journal for Food Science of Animal
Resources, 34(3), 297-306. https://doi.org/10.5851/kosfa.2014.34.3.297

[15] Shehzad, F. N., Anjum, Z., & Akhter, S. (2014). Assessment of nutritional
composition of beef and mutton and importance of their nutritional values. J.
Sc. & Tech. Univ. Peshawar, 38(2), 37-42.

[16] Sudrajad, P., & Subiharta. (2014). Phenotypic Characteristics of Ongole Grade
Cows in Kebumen. Widyariset, 17(2), 283-290.

[17] Susanto, E., Badriyah, N., & Rosyidi, D. (2019). Amino Acids Profile of the
Indonesian Endogenous Meats Antioxidant Peptides. IOP Conference Series:
Earth  and  Environmental — Science, 372(1). https://doi.org/10.1088/1755-
1315/372/1/012048

[18] Susanto, E., Fadlilah, A., Mashudi, M., & Amin, M. F. (2022). Physicochemical
Properties of Ongole Crossbreed (PO) Beef at Lamongan District of Indonesia.
Proceedings of the 6th International Seminar of Animal Nutrition and Feed Science
(ISANFS 2021), 21(Isanfs 2021), 178-181.
https://doi.org/10.2991/absr.k.220401.036

[19] Susanto, E., Mudawamah, Jaya, F., & Amin, M. F. (2022). Physicochemical
Properties and Functional Group Characteristics of Kacang Goat Meat. Trends in
Sciences, 19(12), 1-17. https://doi.org/10.48048/tis.2022.4607

[20] Williams, P. (2007). Nutritional composition of red meat. Nutrition and Dietetics,
64(SUPPL. 4). https://doi.org/10.1111/j.1747-0080.2007.00197 .x

Proximat Composition of By-product of ... https://doi.org/10.30736/jt.v16i1.266
Jurnal Ternak (Animal Science) with CC BY NC SA license.



http://u.lipi.go.id/1550289692
http://u.lipi.go.id/1265956842
https://doi.org/10.30736/ternak.v8i2.16

