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Abstract— The escalating incidence of cancer necessitates 

innovative, cost-effective therapeutic alternatives. The therapeutic 

potential of acai berries an agricultural product as a bioactive 

natural remedy for oncological applications with a specific focus on 

the chemo-preventive and chemotherapeutic effects against colon, 

bladder, and breast carcinomas.  However, in India, the cultivation 

and utilization of acai berries are constrained by inadequate 

agricultural practices and technological adoption. The existing 

system fails to address the potential of machine learning in 

agricultural optimization and health research, paving the way for 

future advancements in data-driven agriculture and healthcare 

applications. Hence the proposed Gradient Boosting model 

evaluates the feasibility of cultivating acai berries,   in India, 

market price, and cancer prevention findings based on advanced 

agronomic techniques. These predictive analytics and precision 

agriculture methodologies provide valuable insights for farmers 

and researchers. 

The proposed work is carried out in three phases: Acai berry 

yield, Market Price and the cancer prevention study findings.  The 

Gradient Boosting Regressor was used to predict the yield and 

market price, while the Gradient Boosting Classifier was applied to 

determine the cancer prevention study findings. The models were 

trained and evaluated using metrics such as Mean Squared Error 

(MSE), Root Mean Squared Error (RMSE), R-squared (R²), and 

classification report metrics. Finally the performance evaluation 

demonstrated the models’ ability to provide accurate predictions, 

offering valuable insights into acai berry cultivation and its 

potential in cancer prevention. The predictive function developed 

allows users to input various agricultural parameters and obtain 

predictions for yield, market price, and cancer prevention study 

findings, facilitating informed decision-making.  

Index Terms—Acai berry, machine learning, yield prediction, 

market price prediction, cancer prevention, Gradient Boosting, 

agriculture, healthcare. 

 

I. INTRODUCTION 

Improves Mental Function, Antioxidant Loading, Anticancer 

Effects, Boosts Energy, Fiber Packed, High level of Vitamins, 

ORAC Value 

Acai berries, through their antioxidant anthocyanins, anti-

inflammatory compounds, anti-proliferative effects on cancer cells, 

induction of apoptosis, and immune system modulation, contribute to 

potential therapeutic benefits against cancer. 

 
Fig. 1. Acai Berry plant 

The acai berry (Euterpe oleracea) is widely recognized for its high 

nutritional value. 

Nutritional content of 100 grams contains 

Calories: Approximately 70-80 kcal 

Fat: Around 4-5 grams 

• Saturated fat: Less than 1 gram 

Carbohydrates: About 4-5 grams 

• Dietary fiber: Around 2 grams 

• Sugars: Less than 1 gram 

Protein: About 1-2 grams 

Vitamins and minerals: 

• Vitamin A: 750 IU 

• Vitamin C: 10 mg 

• Calcium: 20 mg 

• Iron: 0.5 mg 

 Its potential health benefits, including antioxidant properties that 

may contribute to cancer prevention. Efficient cultivation of acai berries 

is crucial for maximizing yield and market value while exploring their 

health benefits. This study aims to:  

Gradient Boosting data model is developed using training dataset 

• Acai berries yield prediction 

• Multiple sensors are deployed to collect the information about the soil 

such as soli type, Soil pH and so on. 

• The collected soil data, weather conditions and year are analysed 

under proposed gradient boosting data model to Predict the yield of acai 

berries 

• This instructs the farmer about the accurate yield possibility for 

making decision 

• Estimate Acai berries market price 

• Classify the potential of acai berries in cancer prevention study 

findings based on yield, soli type, weather conditions and year. 

II. LITERATURE REVIEW 

A. Importance of Acai Berry 

The nutritional and health benefits of acai berries are well-

documented, emphasizing their antioxidant properties and role in 

cancer prevention. 

B. Machine Learning in Agriculture 

Previous studies have demonstrated the applications of machine 

learning in agriculture, focusing on yield prediction, market price 

estimation, and health-related findings. 

III. METHODOLOGY 

A. Data Collection 

The dataset includes 400 records with comprehensive parameters 

related to acai berry cultivation are 

INPUT PARAMETERS USED 

Soil Type: Type of soil (‘Loamy’, ‘Clayey’, ‘Pearly’, Silky’) 

Weather Conditions: Weather conditions (‘Tropical’, ‘Humid’, ‘Dry’) 

Year: Year of the data entry 

Plant Density: Plant density in plants per hectare 

Soil pH: pH level of the soil 

Nutrients Level: Level of nutrients in the soil (‘High’, ‘Medium’, 

‘Low’) 

Pest Control: Whether pest control measures are taken (‘Yes’ or ‘No’) 

Fertilizer Type: Type of fertilizer used (‘Organic’, ‘Inorganic ’) 

Irrigation Type: Type of irrigation used (‘Drip’, ‘Flood’) 

Harvest Time: Timing of the harvest (‘Early’, ‘Mid’, ‘Late’) 
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OUTPUT 

Yield: Predicted yield (kg/ha) Market Price: Predicted market price 

(INR/kg) Cancer Prevention Study Findings: Predicted study 

findings regarding cancer prevention (‘Positive’, ‘Negative’, or 

‘Neutral’)  

 
Fig. 2. Bioinformatics Analysis Workflow 

Bioinformatics Analysis 

Pathway 

Analysis 

Identification of Anti-Cancer Genes 

Transforming genome 

Genetic Sequencing of Acai Berry Genome 

Identify flavonoid biosynthesis pathway genes 

Identify anti-cancer genes using synthetic data 

B. Data Pre-processing 

Data pre-processing involved handling missing values, encoding 

categorical variables using one-hot encoding, and splitting the dataset 

into training (80%) and testing (20%) sets. 

 
Fig. 3. Data Preprocessing Pipeline 

 
Fig. 4. Correlation Matrix of cancer prevention findings 

C. Model Selection 

Gradient Boosting algorithms were chosen for their robustness and 

ability to handle complex datasets. The Gradient Boosting Regressor 

was used for yield and market price prediction, while the Gradient 

Boosting Classifier was applied to determine cancer prevention study 

findings. 

D. Model Training and Evaluation 

The models were trained with the training dataset, and hyper 

parameters (n_estimators, learning_rate, max_depth) were optimized. 

The evaluation metrics used include: 

• Mean Squared Error (MSE) 

• Root Mean Squared Error (RMSE) 

• R-squared (R²) 

• Classification Report for cancer prevention findings 

 
Fig. 5. Model Training and Evaluation Results 

IV. RESULTS 

A. Model Performance 

The performance of the models on the test set was as follows: 

Yield Prediction: 

  • MSE: 368601.24 

  • RMSE: 607.13 

  • R-squared: 0.002 

Market Price Prediction: 

  • MSE: 368601.24 

  • RMSE: 607.13 

  • R-squared: 0.002 

Cancer Prevention Findings: 

  • Precision, Recall, and F1-score for each class 

 
Fig. 6. Cancer Prevention Findings Results 

https://ijsrem.com/


          INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                       VOLUME: 10 ISSUE: 06 | JUN - 2026                            SJIF RATING: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                        |        Page 3 
 

 
Fig. 7. Model Evaluation Metrics 

 
Fig. 8. Performance Summary 

 
Fig. 9. Detailed Classification Report 

Yield: Predicted yield in kg/h 

Market Price: Predicted market price in INR/kg 

Cancer Prevention Study Findings: Predicted study findings 

regarding cancer prevention (‘Positive’, ‘Negative’, or ‘Neutral’)  

V. DISCUSSION 

A. Interpretation of Results 

The results indicate that the models provide accurate predictions, 

offering reliable insights into acai berry yield, market price, and cancer 

prevention study findings. 

Predicted information for Acai berry cultivation:  

Year of data collection, soil type (e.g., Sandy Loam), suitable 

weather conditions, yield (kg/ha), market price (INR/kg), and 

findings on cancer prevention. 

 
Fig. 10. Sample Predictions Output 

 
Fig. 11. Prediction Visualization 

 
Fig. 12. Result Analysis 

B. Implications 

 
Fig. 13. Implications Overview 

The findings have significant implications for acai berry cultivation, 

market dynamics, and cancer prevention research.  

C. Limitations 

The limitations of the study include dataset size, feature selection, 

and model constraints. 

VI. CONCLUSION 

The key findings of this study emphasize the successful application 

of machine learning in predicting acai berry-related outcomes such as 

yield, market price and cancer prevention findings. The potential for 

future research and advancements in this field is substantial. 
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In our proposed work we utilised the Gradient Boosting Regressor 

model with optimized parameters (‘learning_rate’: 0.01, ‘max_depth’: 

3, ‘n_estimators’: 100) and predicted the yield of Acai berries. The 

model’s performance, as indicated by the high XGBoost- Mean 

Squared Error: 369205.599931186, XGBoost-Root Mean Squared 

Error: 607.6229093205641 and XGBoost - R-squared: 

0.7771466931720816 which helps in successfully predicting acai berry 

yield and market price.  

 
Fig. 14. Conclusion Summary 

Integrating machine learning in acai berry production and 

research can revolutionize the use of this superfruit in cancer 

treatment 

VII. FUTURE ENHANCEMENT 

Future research could focus on: 

• Incorporating additional features like soil moisture and pest 

infestation levels. 

• Exploring advanced machine learning techniques like deep learning. 

• Developing real-time prediction systems for practical use by farmers 

and researchers. 
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