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Abstract 

Cream from a mixture of turmeric and tamarind leaves extract needs to be tested for its toxicity to really make sure it 
doesn't have side effects. The purpose of this study was to test the toxicity of a mixture of turmeric and tamarind leaves 
extract cream using Wistar rats. This study used rats as experimental animals which were carried out in 2 stages, namely 
preliminary tests using 5 groups of experimental animals. After adaptation the experimental animals were given cream 
doses of 50, 200, 1000, 2000 mg/kg bw. The second stage was carried out after the results of the first stage showed 
symptoms of toxicity and death. The second stage used two groups of rats (3 each), namely the treatment group using 
the largest dose of cream that did not cause death and the control group which was a placebo. In addition, observations 
of collagen content were also carried out. The results showed that the turmeric and tamarind extract cream did not have 
toxic properties. The skin of rats that were given turmeric and tamarind extract cream produced higher collagen content 
and was different from the other groups. 
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1. Introduction

Currently the development of antiaging creams has led to the use of natural ingredients, because the use of chemicals 
tends to have side effects. One of the creams being developed as anti-aging is a cream made from an extract mixture of 
turmeric and tamarind leaves [1]. Mulyani et al [2] showed that a cream was made from an extract mixture of turmeric 
and tamarind leaves has the ability as an anticollagenase and antioxidant, with a vitamin C content of 3.5 mg/100 g and 
phenolics up to 0.12 mg GAE/ml. Phenolic compounds with a range of 0.05-0.26 mg GAE/ml, have great potential as 
antiaging [3]. 

The use of cosmetic products including creams really needs to be tested for toxicity, even though they are made from 
natural ingredients. This is very important because every skin that is smeared with cream has a different sensitivity. 
Therefore, the cream was made from an extract mixture of turmeric and tamarind leaves needs to be tested for its 
toxicity to make sure it doesn't have side effects. The purpose of this study was to test the toxicity of an extract mixture 
cream of turmeric and tamarind leaves using rats. 
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2. Material and methods 

2.1. Material 

Research materials include turmeric, tamarind leaves, ethanol, stearic acid, triethanolamine (TEA), Virgin Coconut Oil 
(VCO), mineral oil, cetyl alcohol, methyl paraben, propyl paraben, sodium metabisulfite, EDTA, aquadest, moisture 
conditioner, Wistar rats aged 3-4 months weighing 200-250 grams, animal feed, placebo cream (base cream). The 
equipment used includes complete mouse cage. 

2.2. Method 

2.2.1. Making turmeric and tamarind leaves extract cream 

Cream is prepared by mixing the components according to the formula in Table 1 and stirring them homogeneously at 
65 °C. 

Table 1 Turmeric and tamarind leaf extract cream formula 

Material Weight (g)  

Stearic Acid  10.9 

VCO  3.64 

Mineral oil  2.27 

Cetyl Alcohol  0.91 

Span 80  2.80 

Tween 80 2.20 

Moisturizer conditioner  10 

Turmeric and tamarind leaf extract  0.2 

Water addition up to  100 

2.2.2. Toxicity testing of turmeric and tamarind leaves extract cream 

This study used experimental animals of female white rats of the Wistar strain. Rats are in good health, aged 3-4 months 
weighing 200-250 grams, nulliparous and not pregnant. The animals were acclimatized for one week in an experimental 
room in an individual cage, with a base area of 300 cm2 and a height of 18 cm that was given husk base with wire cover. 
The room temperature ranges from 25°C, humidity 60-70 %, and given a lighting cycle of 12 hours dark/light.  The 
animals are given laboratory-standard commercial pellet feed as much as 20 grams / each / day and provided with ad 
libitum drinking water, as well as a minimum stress environment. All cages and experimental animals were numbered 
and randomized before the treatment began. These conditions have met the welfare of the experimental animals 
according to the National Research Council [4]. 

One day prior to the test, the hair was shaved on the dorsal/flank area of 6x8 cm (at least 10 % of the body surface area) 
for the place of exposure of the test material. In the process of shearing the experimental animals, anesthesia is given 
Ket-A-Xyl® 0,1 ml/each, and done carefully so as not to cause damage / injury to the dermis. Only animals with healthy, 
intact skin were used in the study [5]. 

The phase of dermal acute toxicity test begins with preliminary tests using 5 groups of experimental animals. After 
adaptation, experimental animals were given cream doses of 50, 200, 1000, 2000 mg / kg bw. Dermal test procedure 
based on the Globally Harmonized System [6]. The cream is applied to the specified skin, covered with sterile gauze, 
and bandaged with a non-irritating plaster. This is to ensure that the test material remains in contact with the skin for 
24 hours and there is no chance of the test material being eaten by the animals. At the end of the exposure period, the 
plaster is opened and the remaining test material is rinsed using aquadest or another neutral solvent. Observations 
include; clinical assessment, irritation, pathology observation as well as animal mortality on the 0, 6th , 12th , 24th , 36th , 
48th, and 72th hours after exposure to the test cream. If the tested animal experiences death or severe toxicity symptoms, 
it is necropsy and sacrificed using chloroform, then continued with testing using the second stage. The second stage is 
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carried out after the results of the first stage show symptoms of toxicity and death. The second stage used two groups 
of rats (3 each), namely the treatment group (TG) using the largest dose of cream that did not cause death and the 
control group (CG) which was a placebo. The cream is applied daily and observed at 12th, 24th , 36th hours then day 2 to 
day 14. 

Determination of LD50 test preparations based on the Globally Harmonized System of Classification and Labelling of 
Chemicals [6]. Assessment and determination of irritation index based on Amended Draize Test. The scoring using an 
arbitrary scale i.e., no erythema: 0, very mild erythema: 1, clearly visible erythema: 2, moderate to severe erythema: 3 
and severe erythema: 4. No edema: 0, very mild edema: 1, edema clearly visible: 2, moderate edema: 3 and severe 
edema: 4. Primary irritant index classification i.e. Non-irritating: <0.5; Mild irritation (slightly irritating): 0.5-2.0; 
Moderate irritation (Moderately irritating): 2.0-5.0; and Highly irritating: 5.0-8.0 [7]. In addition, observations of 
collagen content were also carried out. 

3. Results and discussion 

3.1. The toxicity of the turmeric and tamarind leaves extract cream  

The results of toxicity testing of turmeric extract and tamarind leaves cream in the first phase showed that up to 2000 
mg/kg bw application showed no signs of poisoning and allergy to rat skin until the 24th hours as shown in Table 2. 
Similarly, the results of toxicity testing with the application of turmeric extract and tamarind leaves cream at a dose of 
2000 mg/kg bw every day for 14 days the rats skin did not experience allergies, this is the same as placebo treatment, 
as shown in Table 3. 

The absence of symptoms of poisoning in experimental animals is likely due to all the ingredients forming turmeric 
extract and tamarind leaves cream are natural ingredients that do not have toxic properties. This is according to the 
results of research by Utami et al [8] which shows that nipah leaves ethanol extract cream contains flavonoids, tannins, 
saponins and steroids / triterpenoids which have an LC50 value of 1140 ppm which means that nipah leaves extract 
cream has no toxic effects. 

Table 2 The results of the first phase of toxicity testing 

Dose  

(mg/kg bw) 

Hour  

0 

Hour  

6 

Hour  

12  

Hour  

18  

Hour  

24 

0  ud ud ud ud ud 

300  ud ud ud ud ud 

800  ud ud ud ud ud 

1000  ud ud ud ud ud 

2000  ud ud ud ud ud 

ud: undetectable 

 

 Table 3 The results of the second stage of toxicity testing 

Group Hour 12 Hour 24 Day 2 Day 4 Day 6 Day 8 Day 10 Day 12 Day 14 

Placebo ud ud ud ud ud ud ud ud ud 

Treatment ud ud ud ud ud ud ud ud ud 

ud: undetectable 

3.2. Collagen content 

The results of this study showed that the skin of rats that were given turmeric and tamarind extract cream produced 
higher collagen values and was different from the other groups. The amount of collagen in the dermis of rats is presented 
in Figure 1. Figure 1b shows that the collagen of the rat dermis has a thin red fiber structure. Meanwhile, those that 
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were smeared with a mixture of turmeric and tamarind leaf extract cream had collagen with a thick fiber structure 
indicated by black arrows in Figure 1b.  

  

a b 

Figure 1 Skin collagen content of rats (a) control, (b) smeared with cream from an extract mixture of turmeric and 
tamarind leaves 

According to Savitri and Efendi [9], the presence of antioxidant compounds in creams causes inhibition of collagenase 
enzyme activity, and prevents free radicals so that collagen damage is inhibited and actually increases collagen content. 
According to Bissett et al. [10], creams containing antioxidants such as vitamins, polyphenols and flavonoids can reduce 
collagen degradation by reducing the concentration of FR in tissues. Meanwhile, the presence of cell regulators can 
improve collagen metabolism so collagen production increases [11]. 

4. Conclusion 

The results showed that the turmeric and tamarind extract cream did not have toxic properties. The skin of rats that 
were given turmeric and tamarind extract cream produced higher collagen content and was different from the other 
groups 
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