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ABSTRACT

Antioxidants are compounds that can prevent or inhibit the oxidation process. This study was conducted to
determine the total polyphenol, test the antioxidant activity against free radicals (DPPH), determine |1Cs, of ethanol
extract from several cocoa(Theobroma cacao) clones that is KDI-3, PA-300, PA-310, and NA-34. The study
samples were made with unfermented condition. Each clone was extracted with hexane and ethanol 70%. The
results showed polyphenal total of ethanol extract from cocoa seed for KD1-3, PA-300, PA-310, and NA-34 are 84
mg/g, 65.92 mg/g, 86,11mg/g, and 49,25mg/g respectively. The ICy, for KDI-3, PA-300, PA 310, and NA-34 are
9.30 pm, 8.50 ppm, 6.40 ppm, and 10.23 ppm respectively. The results described each clone of cocoa beans has a
different total polyphenol content, antioxidant activity against free radicals, and 1Csy, but they still showed the
percentage inhibition of DPPH free radicals above 80 % at a concentration of 25 ppm and showed a very strong
antioxidant activity with 1C5,<50. The total antioxidant activity and the highest polyphenol were indicated by the
PA-310 clone.
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INTRODUCTION

One of the compounds have been reported to fun@®rantioxidants is polyphenol.Most of the plan&véh
polyphenols and flavonoids content. A studySofizostachyum lumampao of Philippine bamboo has fenolik and
flavanoid compound [1]. One of the plants in Indgiaehat is rich inpolyphenol compounds are coddedbroma
cacao).Cocoa and its products are rich in polyphenofsemlly in flavonoids, a group that is widely dahie in
various varieties of fruits, vegetables, tea artiwée. In cocoa can be found subgroup of flavosaiith names
flavanols (flavan-3-ols) [2,3].Cocoa beans arertive materials of food and non-food products (phaemnécals and
cosmetics). Cocoa beans as food raw materialg diffieerms of post-harvest treatment with non-foad materials.
Food raw materials need fermentation process ierai@ obtain good taste while cocoa beans as ratsriabfor
non-food does not require fermentation process riteroto obtain a high content of polyphenols. Base
research,the polyphenol/flavonoid compounds caasentioxidants.

Antioxidants can be divided into primary antioxidavhich has the function to prevent the formatidfree radicals
(eg. superoxide dismutase and glutathione perogjd&econdary antioxidant function to capture agutnalize free
radicals (eg, Vitamin E, Vitamin C, B-carotene dahe antioxidant tertiary for example, an enzyimat repairs
DNA (superoxide dismutase mentioniBenefits of chocolate has gained the attentionmidimber of scientists and
nutritionists since the last few years [4-5]. Segaltitude a growing influence polyphenol conteftttte plants
[6].Some plant have antioxidan activities. Reseattbwed some medicinal plants in the treatmentiafedes in
Thailand have antioxidant activity[7].

Polyphenols are compounds that can act as an at#itx Cocoa beans are one of the export commédity South
Sulawesi Indonesia that consists of several vas#tiones.Therefore, this studyaims to determinepie
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contentandantioxidantcapacity forsomeclonesofcaooafSouth Sulawesi Indonesia, KDI-3, PA-300, PA-34id
NA-34, againstfree radicalsbased on the paramdtiZsgandpercentgeinhibition offree radicals.

EXPERIMENTAL SECTION

2.1 Toolsand materials

A set of tools maceration, rotary and UV-Vis speptrotometer. The research material consists ofrakevarieties
of cocoa beansTheobroma cacao), which is obtained from one of cocoa industry muf Sulawesi, Indonesia.
Other materials consist of a solution of 70% ethamethanol (p.a), and 1,1 diphenyl - 2 picrylhgziyl ( DPPH ),
BHT (sigma), Folin-Ciocalteu (E-Merch).

2.2 Preparation Material

Cocoa used consists of four varieties (clones) #natkKDI-3, PA-300, PA-310 and NA-34, which was abed
from anindustry in Makassar. Cocoa beans are nraderiditions not fermented. Each sample has paddei250
g. It was extracted with 750 ml of n-hexane fora§sl Then it was extracted with ethanol 70%. Ethartractwas
collected andthen it was evaporated using a ra&eaporator.

2.3Tannat acid solution preparation
0.5 g of tannic acid were weighed and dissolvedl®@® ml flask (methanol: water, 6:4) then made dilut
concentration of 25 ppm, 50 ppm, 100 ppm and 250. pp

2.4M easurement of Polyphenols Total

Each sample was taken into a 0.2 ml cuvette. Thems added 1ml Folin-Ciocalteu reagent that has lluted
10 times, and 0.8 ml of 7.5% sodium carbonate.a$ Womogenized and left to stand for 30 minuteshEample
was measured absorbance with UV-VIS spectrophotmagta wavelength of 765 nm [8-9].

2.5Test Antioxidant activity by DPPH method

Extract from cocoa beans (KDI- clones) were mad#éconcentration of 5 ppm, 10 ppm , 25 ppm, 5&,pp00
ppm, and 200 ppm using methanol. 4 ml were takem fn concentration of 25 ppm, 50 ppm, 100 ppm &@ddhm
then added a solution of DPPH (1 mM in 1 ml of naetbhl). Furthermore, they were incubated for 30 nesuat
37°C. Absorbance was measured by UV-Vis spectrapheter at a wavelength of 515 nm. The same way was
made for cocoa clones PA-310, PA-300, NA-34 and Bebhtrol).

Measurement of percentage inhibition of extractsafoa beans against free radicals (DPPH) was lagdcuwith
the following formula :

R Absorbance blank-Absorbance of sample
% Inhibition = X°100%
Absosrbance of samples

RESULTSAND DISCUSSION

Samples of cocoa bean were studied consisted ofcfones that are KDI-3 , PA-310 , PA-300, and B#&-The
husk of cocoa bean was peeled then powdered.Cosarastrlones were extracted with n-hexan to renfiave
contained in cocoa beans,then extracted with etv%. Weight extract can be seen in Table 1.

Table 1. Weight of several extractsof Cocoa bean (Theobroma cacao) with ethanol 70 %

Table 2. Theresults of absor ption measurements and polyphenol total of extract ethanol from several cocoa clones

No | Samplecode | Sampleweight (g) | Extract weight (g)
1. KDI-3 250 26.84

2. PA-310 250 27.94

3. PA-300 250 25.75

4. NA-34 250 25.55

No. | Samplecode | Sampleweight (mg) | absorption | Content of polyphenal total (mg/g)
1. KDI-3 10 0.463 84

2. PA-310 10 0.455 86.11

3. PA-300 10 0.427 65.92

4. NA-34 10 0.393 49.25
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Determination of the amount of polyphenols totahswdone by creating a standard solution of tannic
acid(methanol:water:6:4) with concentration of ZBm 50 ppm,100 ppm, 200 ppm, and 250 ppm.Deterimimatf
polifenol total was done by using a standard sofutf tannic acid at a wavelength of 765 nm (T&)le

Testing of antioxidant activity was done by usinBRH free radical scavenging effect. The antioxidemitvity was

tested by DPPH free radical scavenger compound &smple was prepared in a concentration of 5 gfnppm,

25 ppm, 50 ppm, 100 ppm, and 200 ppm. The inhipitxtivity of free radicals more than 80 % beginsaa
concentration of 25 ppm. Based on the literatuneaetive compound as an antioxidant when providiagiers is

above 80 % and Kg<50(Table 3, Figure 1).

Table 3. Freeradical scavenging and | Cs, extracts from several clones of cocoabean

Freeradical scavenging (DPPH) % m
Sample ¢ 10 25 T (50 : 10(()ID )200 1Cs0 (PPM)
KDI-3 | 32.49 | 53.11] 83 91 94 93 9.30
PA-310 | 41.33| 73.3] 8447 9440 9316 9213 6.40
NA34 | 30.60| 49.76] 8457 8580 87.16 8745 10.23
PA-300 | 32.18| 5820 85.14 8514 9146 9341 8.50
BHT | 5157| 6298 818 8Ld 8385 8663 4.94

Free radical scavenging (DPPH)
100
80 -
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Figure 1. Activity of DPPH freeradical extractsfrom several cocoa beansclones

Table 3 shows the Kgof each clone and controlgives a value below 5@&yTindicate that the extracts of cocoa
beans have a very strong antioxidant. A compoutslaca powerful antioxidant if the value of thegj€less than
50, strong if the Igyvalueis 50-100, moderate if thesiZalue is 100-150, and weak if theshGppreciating 150-
200.

CONCLUSION

The results showed cocoa beans have polyphentdrosnd antioxidant activity against free radica@lse 1Gqare
different for each clone, but all of them still shgersentageinhibition of free radicals (DPPHpwab 80 %.
Persentage inhibiton above 80% start from a conagmn of 25 ppm. They showed a very strong antiart
activity with ICsg< 50. Total antioxidant activity and the highestypdienol were indicated by the PA - 310 clone.
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