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ABSTRACT 

Star fruit, also known as carambola (Averrhoa carambola), is derived from the Averrhoa carambola plant of Southeast 
Asia and the fruit gets its name from its broad star-shaped shape. Starfruit has great nutritional benefits as it is rich in 
vitamin C and other minerals such as calcium and potassium. On the other hand, caramboxins, neurotoxins, and oxalic 
acids have caused great concern because they can have adverse effects on the urinary tract and this study set out to find 
effective ways to isolate these compounds with stars fruit in the snow. Studies using specific processing techniques, 
including enzymatic treatment and blanching, show promise in improving star fruits quality, facilitating safe consumption 
of this tropical fruit. Studies further development in this area could contribute to advances in anti-nutrient prevention. 
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INTRODUCTION 
Averrhoa carambola, often known as star fruit, is a tropical fruit that is rare and valued for both its flavor 
and nutritional qualities. Countries, including Australia, Guyana, India, Israel, Malaysia, the Philippines, 
Taiwan, and the USA, cultivate and consume it extensively. This fruit is famous for its adaptability because 
it can be eaten raw, added to meals, or processed into a variety of goods, including drinks and jams. Star 
fruits naturally include anti-inflammatory microorganisms, vitamins (including C and β-carotene), 
magnesium, iron, zinc, and phosphorous [1]. The flavour of star fruit can be defined as a nuanced 
combination of citrus, apple, pear, and grapefruit notes. As the fruit ripens, it becomes more sweet and less 
acidic, striking a pleasing balance for a variety of palates. Star-fruits have a high fiber and less calorie 
content, which may help control blood sugar levels. Star fruits are delicious and nutritious, but they also 
contain oxalic acid and caramboxin, which might be problematic for those who have renal failure. Kidney 
stones can be formed in part by oxalate, and caramboxin has been linked to neurological problems in 
elderly people [2]. 
 

 
Figure 1: Averrhoa carambola [3] 
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Table 1: Food value per 100 g of edible portion [2] 
Food Value Per 100 g of Edible Portion* 

Content Values 
Calories 35.7 
Moisture 89.0-91.0 g 
Protein 0.38 g 
Fat 0.08 g 
Carbohydrate 9.38 g 
Fibre 0.80 - 0.90 g 
Ash 0.26 - 0.40 g 
Calcium 4.4-6.0 mg 
Phosphorous 15.5-21.0 mg 
Iron 0.32-1.65 mg 
Carotene 0.003-0.552 mg 
Thiamine 0.03-0.038 mg 
Riboflavin 0.019-0.03 mg 
Niacin 0.294-0.38 mg 
Ascorbic acid 26.0-53.1 mg 

 
Consequently, there is considerable interest in minimizing these potential dangerous compounds from star 
fruit to improve its quality and increase its quality and availability. This research aims to investigate 
techniques and approaches for enhancing the quality of star fruit, emphasizing on suggesting techniques to 
reduce the amount of caramboxin and oxalate. By examining the approaches related to cultivation, post-
harvest handling, and processing, this study aims to advance the creation of safer and more health-
conscious applications. The goal is to promote the wider consumption and enjoyment of this unique 
tropical fruit while addressing health considerations related to its consumption. 
OXALATES 
Oxalate is a natural compound in many foods of plant origin, including starfruit (Averrhoa carambola) [4] 
primarily as calcium oxalate crystals, which are insoluble, when the body cannotaccumulate in tissues. 
Although oxalate itself is not harmful in normal doses, excessive consumption or exposure to oxalate-
related conditions can cause health issues. One of the most important concerns associated with high oxalate 
intake is the formation of kidney stones. Calcium oxalate is a common ingredient in kidney stones, and its 
uptake into the kidneys can cause these painful, potentially debilitating stones. Individuals with a history 
of or at risk for developing kidney stones are usually expelled and advised to monitor oxalate intake and 
make dietary changes to reduce stone formation [5]. Furthermore, oxalate binds to substances in the 
intestinal lining which prevents their absorption. This can lead to deficiencies if oxalate-containing foods 
are consumed in excess over a long time. For example, oxalate binding to calcium minimizes the availability 
of calcium for absorption, which may affect bone health and may lead to conditions such as osteoporosis 
[6]. In addition to kidney stone formation and malabsorption of nutrients, oxalates can cause urinary tract 
irritation and inflammation. High levels of oxalate in the urine can cause crystallization and chronic 
inflammatory conditions in the bladder can contribute to conditions such as interstitial sac inflammation 
[7]. Certain medical conditions, such as hyperoxaluria (excessive urinary excretion of oxalate), require 
close monitoring of dietary oxalate intake to prevent complications Starfruit, although a nutrient, has 
oxalate in potentially high levels problem for sensitive individuals, and emphasizes the importance of 
dietary knowledge and accuracy [4]. Apart from being associated with the development of kidney stones, 
oxalate can hinder the gastrointestinal tract's ability to absorb nutrients like calcium and magnesium and 
may lower their bioavailability because of its binding to these minerals. Keeping oxalate levels in mind, 
people should think about balancing starfruit with other foods high in these minerals, as starfruit is also a 
source of vital nutrients like potassium and vitamin C. Urine with high oxalate levels can aggravate illnesses 
like interstitial cystitis by causing crystal formation [8]. The symptoms of interstitial cystitis include 
persistently inflamed bladder irritation, therefore spinal cord injury, frequency, and incidence of urine may 
happen. Dietary management is crucial for hyperoxaluria and other oxalate-related diseases to lower the 
risk of harmful health effects from oxalate intake [9]. 
CARAMBOXIN 
Caramboxin, a neurotoxin found in starfruit (Averrhoa carambola) causes a serious risk to individuals, 
especially those suffering with renal failure or underlying conditions of neurology. Poisoning of 
Caramboxin is due to its effects on various neurotransmitter systems in the brain, through gamma-
aminobutyric inhibition of acid (GABA) receptors [10]. Such nervous system damage can cause such 
neurological symptoms like confusion, agitation to seizures and heart failure in severe cases. Caramboxin 
toxic effects are specifically seen in individuals with chronic kidney disease due to renal dysfunction. In 
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CKD patients, there's failure of kidneys to effectively filter and excrete caramboxins and other toxins from 
the blood, increasing their accumulation and risk of toxicity [11]. Inhibition of GABA receptors by 
caramboxin results in excitotoxicity and neuronal damage, which contributes to the observed neurological 
symptoms [10]. This mechanism highlights the seriousness of caramboxin toxicity and emphasizes the 
need for precautions in individuals susceptible to its effects, including those with kidney disease or 
neuropathy. 
TECHNIQUES FOR REDUCING OXALATES IN STARFRUIT 
There are many ways to reduce oxalate levels in starfruit, or Averrhoa carambola. The fruit can be blanched 
well at high temperatures. Studies show that blanching starfruit at 90 degrees Celsius for five minutes can 
significantly reduce its oxalate content by up to 40 percent [12]. For the sake of variation-the explanation 
for this reduction in analysis was that the blanching process is believed to disrupt oxalate structure, making 
it more susceptible to solubility or subsequent filtering or degradation in other processing steps. [12]. 
Blanching has other benefits such as inactivating enzymes, retaining color and texture, and improving 
overall safety and quality in addition to reducing oxalate levels However, optimal blanching conditions can 
vary depending on fruit size, conditioned emotional habits, and growth. More research is needed to reduce 
oxalates in starfruit and better understand the effects of blanching. Blanching is thought to destroy or 
eliminate oxalate crystals, thereby reducing the total oxalate concentration  [13]. Adding calcium to star 
fruits is another way to reduce the oxalate content. Bleaching starfruit and then soaking it in calcium 
solution was shown to significantly reduce oxalate levels. Fruit oxalate bioavailability decreases when 
calcium ions are added during soaking and form insoluble calcium oxalate complexes [14]. Calcium ions 
(Ca^2+) in fruits bind with oxalate ions (C2O4^2-) to form calcium oxalate (CaC2O4), which is poorly 
soluble and easily absorbed in food. This process effectively reduces oxalate-related health concerns 
associated with starfruit consumption. This approach of safety and nutrition of star fruits by reducing the 
health risks associated with oxalate has shown encouraging data. Enzymatic treatment is an effective 
solution for the reduction of oxalate in astrocytes. When starfruit extracts are added to enzymatically cleave 
oxalate molecules and oxalate-degrading enzymes, such as oxalate decarboxylase [15] Researchers looked 
into a unique microbial electrolyte cell's ability to reduce oxalate enzymatically. In addition to highlighting 
the potential of enzymatic processes in lowering oxalate-related health hazards associated with starfruit 
consumption, the study looked into the use of microbial enzymes to efficiently digest oxalates. When 
starfruit extract was treated enzymatically, consumers' oxalate levels dramatically dropped, demonstrating 
the efficacy of this focused strategy for enhancing the safety of goods generated from starfruits. 
Furthermore, reducing the amount of oxalate in starfruit can be done sustainably and ecologically by 
enzymatic cleavage of oxalate molecules. Researchers want to improve the nutritional value and safety of 
starfruit, particularly for those who are vulnerable to oxalate-related health issues, by employing enzymes 
that break down the catalytic activity of oxalate implementation [15]. Studies show that enzymatic 
treatment significantly reduces oxalate levels, giving consumers a discreet option established and effective 
measures to increase the safety of starfruit.  
TECHNIQUES FOR REDUCING CARAMBOXIN IN STARFRUIT 
To minimize exposure, starfruit’s caramboxin, a neurotoxin-reducing compound, must be handled and 
processed with caution. Selective consumption of ripe fruits is one of the most important strategies to 
reduce caramboxin toxicity. Caramboxin is present in immature or immature star fruits; Caramboxin levels 
can be significantly reduced by fully ripening the fruit before consumption [16]. Enzymatic changes that 
occur during ripening are responsible for the decrease in caramboxin levels during fruit ripening. 
Caramboxin is broken down or converted into less hazardous products when the starfruit is ripe due to 
increased enzyme activity in the detoxification process [11]. Specifically, caramboxin toxicity requires that 
this enzymatic activity can be reduced in order to enhance the safety of star fruit consumption. For those 
who are frail, such as people with arthritis or kidney disease 
Importantly, for those concerned about caramboxin poisoning, eating fully ripe star fruits is a safe option. 
People can reduce their exposure to caramboxins and associated health risks by waiting for the fruit to fully 
ripen before consuming it. Eating ripe star fruits enhances the sweetness, nutrients and caramboxin 
content, and reduces the risk to one’s health [17]. Thorough washing and removal of star fruits is another 
way to reduce caramboxin toxicity. Fruits can be washed and filtered under running water to remove 
caramboxin residues [18]. Washing and filtration of stars can be an effective way to reduce carmboxin 
content and reduce the risk of toxicity from this neurotoxic compound Proper washing of the fruit can help 
remove waterborne contaminants precipitating on the surface, including caramboxin residues [18]. This 
process is especially important for individuals with kidney function or neurological disorders, as it reduces 
the availability and effects of caramboxin. Furthermore, star fruit extract may decrease caramboxin levels. 
Removal of the outer skin of the fruit will help to remove surfactants and impurities including caramboxin, 
thereby reducing the overall toxicity of the fruit [18]. Peeling is a simple but effective step that can be 
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incorporated into food processing to increase the safety of star fruit consumption. In addition to washing 
and filtering, filtration in starfruit or extracts can further reduce caramboxin levels. Passing fruit juice or 
puree through a fine mesh filter or cheese cloth will help remove suspended particles and soluble 
caramboxin [18]. Filtration is a commonly used food processing technique for water clarity and 
purification, making it appropriate to reduce caramboxin levels in astronomical products 
It is important to note that although washing, filtering, and filtration can help reduce caramboxin content, 
these methods do not completely remove neurotoxins so individuals with kidney disease or arthritis should 
is observed when consuming starfruit, even after applying these strategies [18] . This approach reduces the 
risk of caramboxin and its possible adverse effects, which are especially important for people with 
neurological diseases or people with cognitive impairment. Additionally, adding starfruit to juice or baked 
goods can further decrease caramboxin levels. Star fruit-based products are safe when heat treatment 
including pasteurization or cooking is used to remove caramboxins and other volatile toxins [18]. Cooking, 
baking, and juicing are examples of processing methods that can reduce caramboxin levels; however, there 
are not many detailed studies focused on the elimination mechanisms of caramboxin [19]. Caramboxin in 
starfruit can be damaged or inactivated by heat applied during baking. Although further studies are needed 
to determine the breakdown of caramboxin in adhesion tissue, heat treatment has been proposed to reduce 
caramboxin toxicity Similarly, compared to eating whole fruits, star fruit juice is dehydrated, which can 
reduce caramboxin levels. However, the effect of water on caramboxin levels is still unclear and needs 
further clarifying studies [16]. These synthetic methods reduce the health risks associated with 
caramboxins, while simultaneously increasing the sensitivity of the star fruits. Overall, research is needed 
to determine how using these agents can effectively lower caramboxin levels in a range of synthetic 
starfruit derived products, even though adding starfruit to baked goods or juices may offer potential 
benefits in reducing caramboxin exposure. Carmoxin analysis will offer insightful information on safe 
management techniques for people who are sensitive to medical matters. 
 
CONCLUSION 
This study explores the properties of compounds present in starfruit (Averrhoa carambola), specifically 
oxalate and caramboxin, along with their effects on human bodies and the techniques to reduce their 
concentration.  The starfruit is a tropical fruit that is known for it’s unique flavor and rich vitamin C content. 
However, concerns are raised regarding the untreated consumption of the fruit due to it’s contribution in 
kidney stone formation and caramboxin, a neurotoxic agent that poses risks to individuals with kidney 
diseases or neurological conditions. Through various techniques, the oxalate and caramboxin levels can be 
reduced to certain extent. Blanching, calcium soaking, and enzymatic treatments are the major approaches 
towards reducing oxalate content, and enhancing the safety and nutritional value of star fruit. For the 
removal of caramboxin from star fruit, method such as baking or juicing are being researched to reduce 
caramboxin content. Overall, this study serves as a foundation for future studies at improving our 
understanding of starfruit composition, processing methods, and health concerns regarding starfruit. By 
using these scientific findings and implementing them in dietary recommendations, it can be enjoyed 
without any harm and the nutritional properties of starfruit can be fully realized. 
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