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Abstract : Oxidation is one of the important factors that affect the quality of meat products 

including meatballs. To inhibit oxidation, necessary to add material in the processing that act 

as antioxidants. one of the plants that serve as natural antioxidants is Caesalpinia sappan L. 
because the content of phenols, flavonoids, and brazilien very high. This study aimed to 

determine the effect of extracts of Caesalpinia sappan L. of antioxidant activity and color 

meatballs. The experiment was conducted with completely randomized design with factors 

such as the level of extract of Caesalpinia sappan L. (0, 3, 6, and 9%). The results showed that 
Caesalpinia sappan L. able to increase the antioxidant activity but do not produce meatballs 

with good color if the level is too high. 
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Introduction 

Meatball is a meat product which preferred by consumers. This is due to taste, form, and presenting 

meatballs. Consumer preferences are influenced by the quality of ingredients, how to manufacture, storage, and 

presentation of the product. Model of meatballs preparation consists of two kinds of fresh and frozen. Fresh 
meatball can be directly consumed by consumers a moment after manufacture, but can not last long at room 

temperature. An attempt to overcome these obstacles is to frozen storage. Frozen meatball can last long with 

some properties changes. All changes is frozen storage purposesexcept the changes (oxidation) of lipid
1
. 

Lipid oxidation will produce a variety of volatile compounds that caused rancid, off-flavo, high cooking 

loss of the product, decreased nutritional value and storage life, as well as the accumulation of some toxic 
compounds capable of interfering with the health konsumen

2,3,4
. Therefore, the oxidation should be controlled 

and even prevented with the use of antioxidants. 

Some research suggests compounds that have the potential of antioxidants including flavonoids, 
phenolics, and alkaloids. Flavonoids function neutralize free radicals thus minimizes damage to cells and 

tissues. One of the plants that high flavonid is Caesalpinia sappan L. Besides a role in preventing rancidity, 

antioxidants also has the potential to improve the quality of products. Therefore, the addition of Caesalpinia 
sappan L. extracts expected to increase antioxidant activity and color of meatballs. 
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Materials and Methods 

Materials 

This study use the meat of Longissimus dorsi muscle type Bali male cattle aged 2.5 - 3 years. Materials 

for the manufacture of Caesalpinia sappan L. extract is Caesalpinia sappan L., water, maltodextrin, and filter 
paper while making meatballs is starch as fillers, salt, ice cubes, flavors ingredients (pepper and garlic). 

Materials for testing the characteristics and antioxidant activity DPPH solution of the meatballs is 20 ppm, 

methanol, distilled water, and reagents TBA. The tools used in this study is a food processor, stoves, boiling 

pans, basins, knife, water bath, micropipette, petri dishes, blender, measuring cups, spectrophotometric, 
colormeter, distillation equipment, and others. 

Methods 

The experiment was conducted use completely randomized design with a level of Caesalpinia sappan 

L. extract as a treatment and three replicated. The levels were 0, 3, 6, and 9% of the weight of meat. Creation 
phase consists the manufacture of Caesalpinia sappan L. extract powder, making meatballs, and parameters 

test. 

Manufacturing of Caesalpinia sappan L. Extract Powder 

Caesalpinia sappan L. extract prepared by the infundation method with comparison of wood and 

distilled water 1 gram: 5 ml. Flouring performed with the addition of maltodextrin in Caesalpinia sappan 
Lextract as 1: 1. 

Manufacturing of Frozen Meatballs 

Manufacturing of meatballs phase consists of trimming, materials measurement, the addition of extract 

(0, 3, 6, and 9%), grinding, mixing the ingredients, forming, cooking, and storage for 14 days. 

Parameters Test 

DPPHtestsaims to determine the parameters concentration gives 50% effect equivalent antioxidant 

activity (IC50). The existence of antioxidant compounds can be determined by DPPH solution color change 

from purple to yellow
5
. 

TBA numbers measurement is performed to determine the occurrence of rancidity by measuring the 

levels of malonaldehida formed. Measurements use rancidity intensity analysis through methods Thiorbarbituric 

Acid Reactive Subtances (TBARS). Distillate absorbance was measured at a wavelength of 528 nm with the 
blank solution as the zero point. The reference solution made of a mixture of 5 ml of distilled water plus 5 ml 

reagent TBA. Numbers TBA malonaldehyde expressed in mg per kg of sample
6
. 

The color of the meat can be measured using the Hunter color system (L *, a *, b *). Color 

measurements with this method is much faster with fairly good accuracy. In this system the term assessment 

consists of three parameters: L *, a *, and b * 
7
. 

Results and Discussion 

The addition of extract were significantly (P <0.01) increase the DPPH value of meatballs. DPPH value 
showed antioxidant activity in inhibiting oxidation. This capability is very useful in preventing damage to the 

meatballs. The high antioxidant activity of themeatballs with secangextract because of the high content of 

flavonoids, phenols, and brazilien. Secang extract containing five active compounds of flavonoidsthat act as 

antioxidants.component compoundbioactive in Caesalpinia sappan L., which brazilin, brazilein, 3'-O-
metilbrazilin, sappanone,chalcone, sappancalchone and other common components, such as amino acids, 

carbohydrates and acidspalmitate which are relatively very small
8
. 

The antioxidant activity of secang wood is high due to the content of brazilien, flavonoids and phenols 

it contains. There is a high correlation between total phenol and antioxidant activity, total phenol which plays a 
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major role in contributing to the antioxidant activity
9
. High phenol levels will increase the availability of 

hydroxyl groups capable of trapping free radicals
10

. 

Secang wood extracts level is very significant (P <0,01) to value TBA meatballs. TBA value gets 
smaller in line with increasing added level secang extract. The addition of materials that function as 

antioxidants capable of inhibiting the oxidation of fat by the oxygen on the meatballs so that the resulting TBA 

value does not exceed the specified threshold
11

. Antioxidants capable of slowing or prevent the oxidation of 
which radicals tend to react with antioxidants than with other molecules

12
. 

The highest of secang extract level (9%) is very significant make decreased brightness values of 

meatballs produced, while the meatballs with the extract level 0, 3, and 6% have the same brightness. A low 
brightness value of adding pigment extract of secang because the interaction secang wood with tapioca flour in 

making meatballs.Meatballs with addition of extract 0, 3, and 6% had values statistically the same reddish while 

the meatballs with a 9% extract has a value that is very markedly lower. secang extract level is not significant 
(P> 0.05) on a yellowish color meatballs.Yellowish value meatballs by adding secang extract not significantly 

different with meatballs without the addition of extract. Secang extract used in this study were light orange 

extract powder and showed that the extract is at acidic conditions. 

In the model of food containing carbohydrate, observation of the interaction of pigment in extracts 

obtained from secang wood of food containing starch, showed clumping phenomena purple color in the 

solution
13

. Secang wood extract treatment mincemeat cause color of the meat towards brown. Tapioca flour 
which has a slightly acidic pH causes the color of the solution turned out to be a reduced intensity of the red 

color when mixed secang extract
14

. Secang wood extracts becomes yellow when it is in a solution having a pH 

of acidic
11

. 

Conclusion 

The addition of Caesalpinia sappan L. extract can increase the antioxidant activity seen with the high 

value of DPPH and low value of TBA but it does not improve the color quality of the meatballs. 
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Table 1. The antioxidant activity and color meatballs with extracts of secang 

Parameter 
Secang Extracts Level  (%) 

0 3 6 9 

DPPH  (%) 52,12±0,31
d
 85,67±0,26

c
 88,69±0,38

b
 89,93±0,51

a
 

TBA (mgMDA/Kg) 0,074±0,02
c
 0,027±0,01

b
 0,015±0,01

a
 0,008±0,01

a
 

L* 39,94±0,05
a
 39,91±0,05

a
 39,91±0,05

a
 39,81±0,03

b
 

a* 2,45±0,19
a
 2,38±0,10

b
 2,29±0,06

c
 2,22±0,07

d
 

b* 14,06±0,08 14,09±0,11 14,09±0,13 14,04±0,05 

Different superscripts in the same row showed a highly significant difference (P <0.01) 

References 

1. Hamilton R. J., The Chemistry of Rancidity in Foods, Applied Science Publishers, London, 1983, 65. 

2. Chaijan M., Review: Lipid and Myoglobin Oxidations in Muscle Foods, Songklanakarin Journal of 
Science and Technology., 2008, 30, 47–53. 

3. Mapiye C, Aldai N, Turner T. D, Aalhus J. L, Rolland, D. C, Kramer J. K. G., The Labile Lipid 

Fraction of Meat: From Perceived Disease and Waste to Health and Opportunity, Meat Science., 2012, 
92, 210–220. 

4. 4 Richards M. P, Modra A.M, and Li R., Role of Deoxyhemoglobin in Lipid Oxidation of Washed Cod 

Muscle Mediated by Trout, Poultry and Beef Hemoglobin. Meat Science., 2002, 62, 157–163. 



Nurul Ilmi Harun et al /International Journal of ChemTech Research, 2017,10(4):582-585.  

 

 

585 

5. Gasic U, Keckes S, Dabic D, Trifkovic J, Opsenica D.M., Natie M, and Tesic Z, Phenolic Profile and 
Antioxidant Activity of Serbian Polyfroral Honeys, Food Chem., 2014, 145, 599 - 607. 

6. Apriyantono, A., Analisis Pangan, Pusat Antar Universitas Pagan dan Gizi IPB, Bogor, 1989, 51. 

7. AMSA, Meat Color Measurement Guidelines, American Meat Science Association East Springfield 
Avenue, USA, 2012, 82. 

8. Safitri R, Karakteristik Sifat Antioksidan Secara In Vitro Beberapa Senyawa yang Terkandung dalam 

Tanaman Secang ( Caeralpinia sappan L.), Program Pascasarjana Universitas Padjajaran, Bandung, 
2002, 46. 

9. Badami S., Moorkoth S, and Suresh B.,  Caesalpinia sappan a Medicinal and Dye Yielding Plant, Nat 

Product Radiance., 2004, 3, 75 - 82. 

10. Pourmorad F, Hosseinimehr S.J, and Shahabimajd N., Antioxidant Activity, Phenolic and Flavonoid 
Contents Some Selected Iranian Medicinal Plants, African J Biotech., 2006, 5, 1142 - 1145. 

11. Rina O., Identifikasi Senyawa Aktif dalam Ekstrak Etanol Kayu Secang (Caesalpinia sappan. L.), 

Fakultas Matematika dan Ilmu Pengetahuan Alam Universitas Lampung, Lampung, 2013, 22. 
12. Suratmo, Reaksi Radikal Bebas dengan Suatu Materi, Fakultas Matematika dan Ilmu Pengetahuan 

Alam Universitas Brawijaya, Malang, 2012, 30. 

13. Holinesti R., Studi Pemanfaatan Pigmen Brazelein Kayu Secang (Caesalpinia sappan L.) sebagai 

Pewarna Alami serta Stabilitasnya pada Model Pangan, Jurnal Pendidikan Keluarga UNP, 2009, 1, 11 - 
21. 

14. Rina O, Utami C, and Ansori., Efektifitas Ekstrak Kayu Secang (Caesalpinia sappan L.) sebagai Bahan 

Pengawet Daging, Jurnal Penelitian Pertanian Terapan,2012, 12, 181 - 186. 
 

***** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nurul Ilmi Harun et al /International Journal of ChemTech Research, 2017,10(4):582-585.  

 

 

586 

Extra Page not to be Printed out.  

 

For your Research work, for citations/References Log on to= 

www.sphinxsai.com 

International Journal of ChemTech Research 

International Journal of PharmTech Research 101513130 

Sai Scientific Communications 

***** 

 

 

 

 

 

 

 

 

 

http://www.sphinxsai.com/

