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ARTICLE INFO ABSTRACT

Article history: Turmeric and tamarind leaves have potential aardioxidant source and combining

Received 18 July 2016 the two different types of antioxidants can impriteeeffectiveness and synergism.The
Accepted 21 August 2016 objective of this research is to determine thecsidant characteristics of different

Published 3 September 2016 ratios of turmeric and tamarind leaves extract.sTiesearch used randomized block

design with the ratio of turmeric and tamarind/Esaextracted as follows: (10: 0; 9 :1:
8:2; 7:3; 6: 4; 5:5; 4:6; 3:7; 2:8 ; 1:9; 0: 10helresearch was repeated twice resulting

Keywords: in 22 experimental units. The variables measurethduhis research included total
Turmeric, Tamarind leaves, phenolic level, antioxidant capacity, IC50 and wita C. After the data was analysis
Antioxidants, Synergism. based on its variables, it was then tested usiad tikey HSD test. The results showed

that the ratio of turmeric and tamarind leavesa®ttaffected the total phenolic level,
IC50 and Vitamin C. The total phenolic level incsed with the higher ratio of turmeric
extract (2.91 to 11.15 mg GAE / 100g extract); I@&€reased with the increasing ratio
of tamarind leaves extract of (0,225 - 0.830)ppmy &itamin C increased with the
increasing ratio of tamarind leaves extract of (B4 752.5) mg / 100 g extract.
Changing the ratio of tamarind leaves and turmbkad no effect on the antioxidant
capacity the value was (2.07 -5.44) mg GAEAC /100Agtioxidant synergism
occurred when the ratio of turmeric and tamarirmyés extract wa@®:1; 8:2; 7:3)

INTRODUCTION

The use of traditional medication in Indonesiarisréasing and it includes the use of herbal asafne
cosmetic ingredients. In Bali there are severaligtdes that use herbal extract as the main ingnédin the spa
industry as it has antioxidant.

Turmeric and tamarind leaves have potential as mioxadant source (Mulyanigt al. 2014). The
antioxidant activity in turmeric is caused by thregence of curcumin, which had been proven by abeurof
research to have an antioxidant activity. (Bengn2086; Arranzget al., 2010; Ananckt al., 2008;). The three
major compounds of turmeric belong to the curcurdirgroup, namely curcumin, desmethoxycurcumin, and
bis-desmethoxycurcumin. Turmeric contains curcuw@nes between 1.8 and 5.4% depending on its variet
extraction process, solvent solution used, andethgth of the extraction process (Anon, 2012).
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Essential oil plays an important role in the sulsedq reaction and it has an approximate of 25 camge
in turmeric extract. There is a quantitative vaoiatin each chemical components of essential @fgedding on
the location of the turmeric plantation (Jayaprakest al., 2005). Curcumin has a low level water solubility
which limits its usefulness as an oral medicat@arcumin in form of turmeric extract has antiangioig effect
five times higher than pure curcumin as a resulihefpresence of its derivatives components as agetither
components. Moreover, turmeric extract has beemegordo have a better pharmacological potential @ep
with pure curcumin (Litet al., 2008).

Moreover, the main source of antioxidant in tamétaaves is from the presence vitamin C (Mulyahal.
2014) and phenolic compounds (Bhadoryal., 2011, De Caluwet al., 2010 and Khairunnuwt al. 2009).
The core antioxidant substances in tamarind leares vitamin C (Mulyani,et al. 2014) and phenolic
compounds (Bhadorighal., 2011, De Caluwet al., 2010 and Khairunnuuet al. 2009). Several studies have
found the benefits of tamarind leaves in its flasidncontent (Daheset al, 2006). Triterpenoid lupanone and
lupeol contents in tamarind leaves were discoveretmamet al., 2007 (Imaret al., 2007). Tamarind leaves
also contain some essential oils with benzyl betezaad limonene as its main components (Rtral., 2002).
After the same length of cooking time tamarind Esmtave shown a higher antioxidant activity comgavith
its fruit (Mulyani et al., 2014). In certain ratios, the combination of éaimd leaves and turmeric extract has
shown a higher synergy in its antioxidant actiMidyel compared with the activity level of each cament
independently (Mulyarét al., 2012).

The GS-MS results of tamarind leaves extractedgusimoroform produce 18 peaks with varieties in the
form of chemical compounds consist of essentia, ddtty acids, polyphenols, etc. There are two mounds
that act as antioxidants namely 6 (2,6-di-tert yBdtmethylphenol) and Methyl 3,5- di-tert-butyl-4-
hidroxybenzoate (Arranzet al.,, 2010). It has been found that tamarind leavege hantioxidant and
antimicrobial activity as a result of the discovesf eight new compounds. These compounds have been
confirmed to be high in fatty acids and polyphenatshigh concentrations, tamarind leaves will asta pro-
oxidant / antioxidant cation (Arranet al., 2010).

Some research suggested that combining the twerdiff types of antioxidants can improve its
effectiveness and synergism (Sraedl., 2008; Nogueret al. 2014). Synergism is a phenomenon in which a net
interactive antioxidant effect is higher than tlensof the individual effects (Choe and Min, 200Bhere had
been a study on the antioxidant synergism of tuicraard tamarind leaves in tissiom beverage. The result of
this study shown that the combination of the twticeddants produced a higher level of synergism pared
with a partial antioxidant (Mulyarét al, 2011). Combination of several antioxidants gigelsetter protection
against free radical attack and that a combinatiomvo antioxidants increases its activity leveber,et al.
2014). With a combined antioxidants, free radicaseive two antioxidants, one antioxidant reactiresja
peroxy radical while the other regenerates the dine. As a result they become a very effectivelmoation to
fight free radical. Moreover, the presence of plienantioxidant and ascorbic acid works along wiltis
synergism (Uri, 1961 in Brewer, 2011)

Based on the explanation above, there is substanti@xidant synergism of turmeric and tamarinavies.
However, the right ratio of turmeric and tamariedyves extract, in order to be synergic and abprdduce the
highest level of antioxidant activity, is not yatdwn. Therefore, it important to know the levelasftioxidant
activity from different ratio of turmeric and tanmad leaves extracts. The purpose of this researdhst, to
determine the level of antioxidant activity basedtbe different ratio of turmeric and tamarind les\extract.
Second, to find the extract ratio that produceshibbest level of synergism in its antioxidant aityi.

MATERIALS AND METHODS

Material:
Preparation of Turmeric Extract and Tamarind Leaves Extract:

First, the turmeric was washed, drained and theedlt 1 mm while the tamarind leaves was withered
overnight. Second, both materials were dried-oudsbar2 ° C until it reached the water content of a maxin
10%. Third, both ingredients were turned into powdad sieved with 80 mesh. Fourth, the turmeric and
tamarind leaves powder were macerated/ soakedhamelt 96% with a ratio of 1:6 for the powder arsl it
solvent. The maceration process was conductedpina®es with each phase lasting for 24 hours. Dwaaip
phase, the mixture was stirred twice. The filtrai@s then separated using a rotary evaporator & 46d a
pressure of 100 m Bar.

Experimental design:

The experiments were done by using a Random Bloegidh with the ratio of turmeric and tamarind
leaves extract, as follows: (10: 0; 9 :1: 8:2; B34; 5:5; 4:6; 3:7; 2:8 ; 1:9; 0: 10). The expmznts were twice.
The results were then analyzed based on its diyglSNOVA) before being tested by using a Tukey H&ist.
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Antioxidant Capacity, DPPH method (Yun, 2001):

The sample, weighed 0.1 g, was dissolved in metharicact to create a 5 ml sample. The 10 ul sansple
then added with 90 pl of methanol, vortex. The p0Gample was taken and added into the 1.4 ul &#H)P
vortex. Left the sample in an open air for 30 mésuand then the absorbance level was measuked 517 nm.
Antioxidant capacity was calculated using a stadidarve of gallic acid.

Standard curve gallic acid for DPPH:

DPPH solution is made from 0,004 g DPPH dilutechwitethanol until the volume reaches100 ml. The
gallic acid standard curve is created as followsigived 0,019 gallic acid and then dissolved it @@ Inl of
distilled water (concentration: 100 pm). The santthen diluted to concentrations (0, 5, 10, 15,28) ppm.
Next, 200 ul gallic acid solution from each concatibon was added into the 1,4 mL DPPH before being
vortexed and left open for 30 minutes. The absurédevel was measuredjat 517 nm. The concentration
and absorbance levels are used as the standaatliofagid curve.

Total Phenolic (Sakanaka et al., 2005):

The 0.1 g extract was diluted with methanol up tml5 and then made 10 pL. The methanol was then
added into this mixture so that it reached thel tetédume of 500 pL. The 200 pL sample was takeforee
being added with 200 pL of methanol, 400 pL readeatin Ciocalteu phenol and 4.2 ml Na2CO3. In a test
tube. Next, the tube was vortexed and left in theroair for 30 minutes. Such materials were medsimeits
absorbance level at = 760 nm. The determination process of the pheradids level was done by using a
standard curve.

The standard curve of total phenolic:

The procees of making gallic acid standard cunasifollows: first, dissolved 0,01g gallic acidif0 ml
of distilled water (concentration: 100 pm). Secodilijte the solution to seven different concentnagi level.
They are 0, 10, 20, 40, 60, 80, and 100 ppm. Thékk 0,4 mL from each solution , mix it with fol@iocelteu
0,4 mL and vortex it until homogenous before beadgled with 4,2 mL of 5% sodium carbonate andeort
Left the sample in an open air for 30 minutes amehtthe absorbance level was measured at760 nm.
Concentration and absorbance. The concentratiomlasmrbance levels are mentioned as its standéic ayzd
curve.

Test Vitamin C (Sudarmaji et al, 1984):

The 0.2 g sample was diluted with aquadest untgéached 100 ml before being filtered. The 20 mihef
filtrate was taken out and added into a 1 ml of &4®¥rch solution. It was then titrated with 0.01 ddline
solution until the solution turned into a light blaolor.

Antioxidant capacity (I Cs):

The result of the antioxidant activity calculatieas put into line equation y = ax + b with the camication
(mg /L) as the abscissa (x- axis) and the pergentd the antioxidant activity as the ordinate xisa The IG,
value showed the extract concentration or ratio wWees capable of inhibiting the activity of frealieal by 50%
(Molyneux, 2004)

RESULTS AND DISCUSSION

Total Phenolic:

Figure 1 shows the total phenolic in all treatmatdsreased when the ratio of tamarind leaves d@xtras
increased. The decline in total phenolic extracs wasociated with the less amount of turmeric ekirathe
mixture. The main content of turmeric is flavonoigsich is phenolic compound (Arrarg,al., 2010). Another
form of phenolic compounds is curcumin in turmenidhich also acts as antioxidant (Anaedal., 2008).
Mukhopadhyayet al. (2001) stated that,
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Fig. 1. The ratio of turmeric and tamarind leaves extraot total phenolic. Different notations indicate
significant differences based on Tukey HSD te&t%tconfidence level

curcumin has a potential as a highly effective fradical scavenger. Group O-methoxyphenol and
hidrogenmethylenic are responsible for the antiamtdactivity of curcumin. Curcumin donates an asdettron
or a hydrogen reactive oxygen. Curcumin also imtsravith a number of biomolecules through a nonatemnt
and covalent bonding (Priyadarsini, 2013).

Antioxidant Capacity:

The antioxidant capacity based on the turmeric &mdarind leaves extract can be seen in Figure 2.
Antioxidant capacity showed an increasing trenthantreatment of F2, F3 subsequently decreaseihgtétom
F4. Antioxidant capacity value continues to deceeaith the increasing ratio of tamarind leaves awttr This
shows that in the capture of free radicals turmextact has a higher capacity than the tamariadele. The
main component of turmeric extract is curcuminoithveurcumin as an antioxidant. Curcumin has a phen
structure, which has the characteristics of a hygrgroup (OH) attached to the benzene ring. Whaa t
reactive oxygen species (ROS) in this case DPPEtgesith extracts, free radical / DPPH will affextectron
activity of curcumin to release the substituentd gonesent as substituents on the phenyl ring imqliee
antioxidants. As a result, O-H bond is broken apdrbgen ions are released. The hydrogen ions axiéable
for DPPH free radicals, which then extinguish R@8&ctive tendencies. The speed of reaction, depgadirthe
relative stability of the oxidized products andrnf@d as well as phenolic antioxidants involved

;
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mg GAEAC/100 g extract
2 82 8 2 =2

=2

Ratio turmeric and tamarind leaves extract Eiean 1 Std Dey

Fig. 2: The antioxidant capacity based on the ratio ofmerc and tamarind leaves extract.
Different notations indicate significant differescat 5% confidence level

From Figure 2, the graph shows an increase in>ddtat capacity in the treatment of F2, indicatthgt
the treatment occurred synergism. The antioxidapgcity showed an increasing trend during the FRFh
treatment before decreasing at F4. This conditidiicated that a synergy exists due to the increangdxidant
capacity compared with other treatments. This synaiso means that the right ratio of the mixtwalble to
provide better protection against the free raddaPH (Nogueret al. 2014). Out of the three treatments, the F3
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treatment has shown the best synergy to providerygtotection against free radical attack. This wapported
by information from Parasramka and Gupta (2012eyTtescribed that the synergy effect also occutheat
ratio of curcumin and garcinol (1:10, 1: 5 and B)2In that ratio, the concentration was two t@ftimes lower

in order to produce the same effects during treatmempared with the use of curcumin alone. The
combination of garcinol and curcumin has explicidlyown a strong synergism in the development df cel
survival and opoptosis.

| Cso Antioxidant:

The IC50 is defined as the necessary antioxidadetwease the initial DPPH concentration by 50% Th
IC50 of the sample was derived from the % scaveangttivity against the concentration plot and ipressed
in mg / ml. Figure 3 shows that the IC50 is inchegsapidly along with the increasing ratio of taind leaves
extract. This suggests that as an antioxidant anbst curcumin has the higher ability to providéedter
protection against free radical attack DPPH congbari¢h tamarind leaves.
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Fig. 3: The IC50 antioxidant based on the ratio of turmemnd tamarind leaves extract.
Different notations indicate significant differeisdeased on Tukey HSD test at 5% confidence level.

The higher ability of curcumin as antioxidants iainty due to its unique chemical and physicochemica
structure. Diferuloyl methane molecules [1,7-bishilroxy-3- methoxy-phenyl) -1.6-heptadiene-3,5nij
contains two aromatic ring systems containing ohmey phenolic groups which are joined by methylene
bridges. This molecule has three important funetigroups. They are: aromatic o-methoxy from thertic
groupsa, B-unsaturate3-di keto and seven carbon linker. Curcumin donateselectron/hydrogen species
reactive oxygen. Curcumin interacts with a numbiebiomolecules via non-covalent and covalent bogdin
(Priyadarsini, 2013). This causes curcumin haghdriability as an antioxidant.

Curcumin exists in enolic argtdiketone forms. Curcumin stable at acidic pH,abgity sets in at neutral
and basic pH as it breaks down into ferulic acid faruloylmethane. The presence of curcumin inlatem is
for the most part in the form of an enolic (She@0?2) and this fact significantly influences its aajy for
radical scavenging. The enolic tautomer of curcuimideemed the major contributor to its bioactbstas well
as its photo physical and photochemical featuregd@arsini 2009 and Sharnetal, 2009). The stability level
of curcumin is low and degradation occurs when @xposed to adverse physiological situations.

Vitamin C:
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Fig. 4: Vitamin C based on the ratio of turmeric and tanthileaves extract. Different notations indicate
significant differences based on Tukey HSD te&%tconfidence level
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Figure 4 shows that the vitamin C level increadesgwith the increasing ratio of the tamarind leav
extract. These results is consistent with the previstudy which stated that the main source obzidtant in
tamarind leaves are the phenolic compounds anchinit& (Mulyani,et al. 2014). The content of vitamin C in
the extract affects the activity of antioxidantidgrtreatment. When it was associated with IC 68howed that
curcumin has a more important role to capture edslicompare with vitamin C. Curcumin can normaly/ b
found in the tautomeric enol form (Roughley and ivigi, 1973). Enol tautomeric curcumin is consideasdhe
major contributor of bioactivity as well as its gbghysical and photochemical features (Priyadar2d09 and
Sharmaet al, 2009). The rapid release of H ions from curcumim very important antioxidant actions. The
release of H ions hydroxyl groups of the curcumiienule is correlated directly with the quenchimggess of
free radicals and ROS species. (Jovanovic, 1999).

Conclusion:

1. The ratio of turmeric and tamarind leaves extraoteha significant effect on total phenolic, IC5@ an
vitamin C. The total phenolic level increases (2@111.15) mg GAE /100g extract, along with ther@asing
ratio of turmeric extract, the IC50 level increag@225 to 0.830) ppm with the increasing ratiotarharind
leaves extract and the vitamin C increases (242 #52.5) mg / 100 g extract, with increasing ratidgamarind
leaf extract.

2. The ratio of turmeric and tamarind leaves extras ho effect on the antioxidant capacity (2.074p.4
mg GAEAC/100 g extract. In this condition, the sygiem is obtained at the ratio of turmeric and tenth
leaves extract of (9:1; 8:2; 7:3).
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