
 

 

                                                  

OPTIMIZATION OF PRE-TREATMENT CONDITIONS 

OF ACID BLANCHING AND PECTINASE IN 

PRODUCTION OF PAPAYA JUICE 

 

 

 

 

 

 

 

 
by 

NURUL ANIS JASMIN BINTI ARIFFIN 

 

 

 

 

 

 

 

 

A dissertation submitted in partial fulfillment of the requirement for the degree of 

Bachelor of Technology (B.Tech) in the field of Food Technology  

School of Industrial Technology  

Universiti Sains Malaysia 

 

JUNE 2021 



 

 

 

 

PUSAT PENGAJIAN TEKNOLOGI INDUSTRI 

UNIVERSITI SAINS MALAYSIA 

 

 

BORANG PENYERAHAN DISERTASI MUTAKHIR 

SATU (1) NASKAH 

 

 

Nama penyelia:                 Dr. Maizura Murad____________________________ 

 

Bahagian: ____________Teknologi Makanan_____________________________  

 

Saya telah menyemak semua pembetulan/pindaan yang dilaksanakan oleh 

Encik/Puan/Cik _____Nurul Anis Jasmin Binti Ariffin______________________ 

mengenai disertasinya sebagaimana yang dipersetujui oleh Panel Pemeriksa di Viva 

Voce-nya. 

 

2. Saya ingin mengesahkan bahawa saya berpuashati dengan 

pembetulan/pindaan yang dilaksanakan oleh calon. 

 

 

Sekian, terima kasih. 

 

        20/8/2021 

 

      (Tandatangan dan cop)                                                                           Tarikh 

  



ii 

 

DECLARATION OF AUTHOR 

 

This dissertation is composed of my original work and contains no material previously 

published or written by another person except where due reference has been made in 

the text. The content of my dissertation is the result of work I have carried out since 

the commencement of my research project and does not include a substantial part of 

work that has been submitted to qualify for the award of any other degree or diploma 

in any university or other tertiary institution. 

 

 

 

 

 

 

 

 

 

 

 
……………… 

 

NURUL ANIS JASMIN BINTI ARIFFIN 

 

JUNE 2021  



iii 

 

ACKNOWLEDGEMENT 

 

First and foremost, I want to express my gratitude to Allah SWT, the Almighty 

God for blessing, kindness, and inspiration in lending me to accomplish this final year 

project. My special thanks to my supervisor, Dr Maizura Murad, for her helpful 

guidance throughout my final year project. Without her, I wouldn’t have the 

confidence to complete project successfully. Her useful adviced and comments 

throughout this project eased me to be more understandable about my project. I 

appreciated her kindness for taking care of us and in monitoring our project progress.  

I express my deepest appreciation to my parents, Ariffin bin Abu Bakar and 

Siti Halija binti Othman, for their moral support, prayers and financial aids and for 

being with me throughout my life. 

I would like to thank postgraduate student, Ms Rashima who always helped me 

whenever I needed to finish my final year project. She always friendly, patient and 

willing to answer every question to clear my doubted. 

Finally, I would like to thank all lecturers, lab assistants and staffs of School 

of Industrial Technology especially En. Maarof, En. Firdaus, En. Rahim and En. 

Affendi who are there to monitor laboratory activities and sacrificed their time to teach 

me. Lastly, not to forget my lovely coursemates for the help and support (technically 

and mentally) during the journey to complete this project. Thank you again all. 

NURUL ANIS JASMIN BINTI ARIFFIN 

JUNE 2021  



iv 

 

TABLE OF CONTENTS 

 Page 

Declaration of author ii 

Acknowledgement iii 

Table of contents iv 

List of tables vii 

List of figures viii 

List of Abbreviations ix 

Abstrak x 

Abstract xii 

CHAPTER 1 INTRODUCTION  

1.1 Research Background 1 

1.2 Rationale of the Study  3 

1.3 Objectives 4 

CHAPTER 2 LITERATURE REVIEW  

2.1 Papaya 5 

2.2 Nutritional composition of papaya 7 

2.3 Health Benefits of Papaya Juice 9 

2.4 Processing of fruit juice 9 

2.5 High pectin fruit juice extraction 11 

2.6 Effects of processing on the physicochemical properties of 

fruits juice 

13 

2.7 Factors affecting pectin degradation 15 

2.8 Factors affecting consumer acceptability of fruit juice 16 

2.9 Effects of heat treatments on the fruit juice extraction 17 

2.10 Effects of pectinase enzyme on fruit juice extraction 19 

2.11 Effects of processing on the sensory characteristics of fruit 

juice. 

20 

CHAPTER 3 MATERIALS AND METHODS  

3.1 Materials 22 

3.2 Methods 

3.2.1 Sample preparation for preliminary study 

22 



v 

 

3.2.1.1 Pre-treated of papaya slices with acid blanching 

(AB). 

22 

3.2.1.2 Pre-treated of papaya puree with pectinase 

enzyme 

23 

3.2.2 Sample preparation for optimization. 23 

       3.2.3 Experimental design 24 

       3.2.4 Physicochemical Analysis 27 

                3.2.4.1 Yield 27 

                3.2.4.2 Colour 27 

                3.2.4.3 Viscosity 27 

                3.2.4.4 pH 27 

                3.2.4.5 Total Soluble Solids (TSS) 28 

                3.2.4.6 Titratable Acidity (TA) 28 

        3.2.5 Sensory evaluation 28 

                3.2.5.1 Hedonic test 28 

        3.2.6 Statistical Analysis 29 

        3.2.7 Optimization Procedure and Verification of 

                 model     

30 

CHAPTER 4 RESULTS AND DISCUSSION   

4.1 Effects of acid blanching pre-treatment on the 

physicochemical and sensory properties of papaya juice. 

31 

4.1.1 Yield 31 

4.1.2 Colour 33 

4.1.3 Viscosity, pH, Total soluble solids and Titratable 

acidity 

34 

4.2 Effects of pectinase enzyme treatment on the 

physicochemical and sensory properties of papaya juice 

36 

            4.2.1 Yield 36 

4.2.2 Colour 38 

4.2.3 Viscosity, pH, Total Soluble Solid and  

          Titratable acidity 

39 



vi 

 

4.3 Optimization of pre-treatment conditions of acid blanching 

and pectinase enzyme in producing high acceptability of 

papaya juice 

41 

4.4 Optimization  51 

CHAPTER 5 CONCLUSION AND RECOMMENDATION  

       5.1 Conclusion 53 

       5.2 Recommendation 54 

REFERENCES 55 

APPENDICES  

 

  



vii 

 

LIST OF TABLES 

Table Caption Page 

2.1 The production of papaya in Malaysia from 20010 to 2019 

(tons). 

6 

2.2 The six stages of Eksotika papaya skin colour. 6 

2.3 Table 2.3: Nutritional composition of papaya per 100 g. 8 

3.1 Coded and actual percentages of two independent variables of 

papaya juice and response variables (physicochemical 

analysis). 

25 

3.2 Coded and actual percentages of two independent variables of 

papaya juice and response variables (sensory analysis). 

26 

4.1 The effects of acid blanching treatment at different 

concentration of citric acid on the colour of papaya juice. 

33 

4.2 The effects of acid blanching treatment at different 

concentration of citric acid on the physicochemical properties 

of papaya juices. 

35 

4.3 The effects of pectinase enzyme treatment at different 

concentration of pectinase enzyme on the colour of papaya 

juices. 

38 

4.4 The effects of pectinase enzyme treatment at different 

concentration of pectinase enzyme on the physicochemical 

properties of papaya juices. 

39 

4.5 Predicted regression equation coefficient in actual terms for 

physicochemical properties and sensory attributes. 

43 

4.6 The predicted values for responses. 52 

  



viii 

 

LIST OF FIGURES 

Figure Caption Page 

2.1 Papaya tree (left) and Papaya fruit (Carica papaya L. cv 

Eksotika) (right). 

7 

2.2  Flow chart on processing of papaya juice. 10 

2.3 Schematic diagram of cell wall structure 11 

4.1 The effect of acid blanching treatment with different 

concentration of citric acid on papaya juice yield 

31 

4.2 The effects of pectinase enzyme treatment at different 

concentration on papaya juice yield 

37 

4.3 Response surface for the effects of acid blanching treatment 

and pectinase enzyme treatment on (a) lightness (*L), (b) 

redness (*a) and (c) pH. 

45-46 

4.4 Response surface for the effects of acid blanching treatment 

and pectinase enzyme treatment on (a) colour, (b) flavour, (c) 

taste, (d) aftertaste and (e) overall acceptability. 

50 

  

  



ix 

 

LIST OF ABBREVIATIONS 

Abbreviation Caption 

AB Acid blanching 

PE Pectinase enzyme 

RSM Response Surface Methodology 

CCD Central Composite Design 

TSS Total soluble solids 

TA Titratable acidity 

ppm Parts per million 

mPas Millipascal-second 

R2 Coefficients of determination 

CA Citric acid 

ANOVA Analysis of variance 

min Minute  

g Gram 

μg Microgram  

mg Milligram 

kcal kilocalorie 

kJ kiloJoule 

Yi The predicted response 

β0 The value of the fixed response at the 

central point of the experiment 

β1 and β2 The regression coefficients for linear 

effect terms 

β11 and β22 The regression coefficients for quadratic 

effect terms 

β12 The regression coefficients for interaction 

effect terms 

  



x 

 

PENGOPTIMUMAN KEADAAN PRA-RAWATAN PENCELURAN 

BERASID DAN PEKTINASE DALAM MENGHASILKAN JUS BETIK 

 

ABSTRAK 

 

Malaysia adalah salah satu pengeluar buah betik global terbanyak. Ini kerana 

pematangan awal, pengeluaran yang tinggi dan kandungan nutrien yang tinggi 

menyebabkan pokok betik ditanam secara meluas di Malaysia. Carica papaya adalah 

buah klimaterik yang akan terus matang setelah dipetik dari pokok. Walau 

bagaimanapun, betik sangat mudah rosak mengakibatkan kerugian selepas penuaian. 

Oleh itu, betik yang masak dapat diproses menjadi jus betik untuk meningkatkan 

jangka hayat. Namun, sukar untuk mengekstrak jus betik kerana kandungan pektinnya 

yang tinggi. Objektif kajian ini adalah untuk menghasilkan jus betik dengan ciri 

sensori yang diingini dan penerimaan pengguna. Buah betik dirawat dengan perceluran 

berasid (0%, 0.5%. 1.5% dan 2.5% asid sitrik) dan rawatan enzim pektinase (10 ppm, 

20 ppm dan 30 ppm) semasa kajian awal. Penentuan hasil dan sifat fizikokimia (warna, 

kepekatan, pH, jumlah pepejal larut (TSS) dan keasidan titrat (TA)) dilakukan. Untuk 

pengoptimuman, buah betik dirawat dengan kepekatan asid sitrik yang berbeza dalam 

penceluran berasid (0.5% - 1.5%) dan enzim pektinase (10 ppm - 30 ppm) yang telah 

disarankan oleh metodologi permukaan tindak balas (RSM). Tiga belas sampel jus 

betik dianalisis dengan sifat fizikokimia (warna, kelikatan, pH, jumlah pepejal larut 

(TSS) dan keasidan titrat (TA)) dan ujian hedonik (warna, perasa, rasa, rasa selepas 

makan dan penerimaan keseluruhan). Hasil awal menunjukkan penceluran asid secara 

signifikan (P<0.05) meningkatkan hasil jus, kecerahan (L*) dan kekuningan (b*) jus 

betik. Walaupun, peratusan TA meningkat dengan ketara pada kepekatan 1.5% dan 

2.5% asid sitrik. Hasil kemerahan (nilai a*), kepekatan, pH dan TSS jus betik 

menunjukkan penurunan yang ketara setelah dirawat dengan penceluran asid. Dalam 

rawatan enzimatik, hasil jus, kecerahan (nilai L*), dan TA jus betik meningkat dengan 
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ketara setelah dirawat dengan enzim pektinase tetapi kemerahan (nilai *a) dan 

kekuningan (nilai b*), kepekatan, pH dan TSS jus betik menurun dengan ketara setelah 

dirawat dengan enzim pektinase. Akhir sekali, rawatan pra memberi kesan yang besar 

kepada jisim fizikokimia. Hasil Analisis Varians (ANOVA) untuk model kuadratik 

tindak balas menunjukkan model kecerahan (L*), kemerahan (a*), pH, warna, perasa, 

rasa, rasa selepas makan dan penerimaan keseluruhan adalah berbeza secara signifikan 

(P <0.05), dan pekali penentuan (R2) adalah antara 0.55 hingga 0.92. Kepekatan 

terbaik asid sitrik dan enzim pektinase dalam menghasilkan jus betik yang diterima 

tinggi diperoleh dengan pra-merawat jus betik dengan 0.63% asid sitrik dan 14.34 ppm 

pektinase.  
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OPTIMIZATION OF PRE-TREATMENT CONDITIONS OF ACID 

BLANCHING AND PECTINASE IN PRODUCTION OF PAPAYA JUICE 

 

ABSTRACT 

 

Malaysia is the one of top global producer of papaya fruit. Due to early 

maturation, high production and high nutritional contents cause the papaya tree widely 

planted in Malaysia. Carica papaya is a climacteric fruit that will continue to ripen 

once being plucked from the tree. However, papaya is highly perishable lead to the 

post-harvest losses. Therefore, ripe papaya can process into papaya juice to improve 

the shelf life. However, it is difficult to extract the papaya juice due to its high pectin 

content. The objectives of this study are to produce papaya juice with desired sensory 

characteristics and consumer acceptance. The papaya flesh was treated with acid 

blanching (0%, 0.5%. 1.5% and 2.5% citric acid) and pectinase enzyme treatment (10 

ppm, 20 ppm and 30 ppm) during a preliminary study. Determination of yield and 

physicochemical properties (colour, viscosity, pH, total soluble solids (TSS) and 

titratable acidity (TA)) were carried out.  For optimization, papaya flesh was treated 

with different concentrations of citric acid in blanching water (0.5% - 1.5 %) and 

pectinase enzyme (10 ppm - 30 ppm) that have been suggested by Response Surface 

Methodology (RSM). Thirteen samples of papaya juice were analysed with 

physicochemical properties and hedonic test (colour, flavour, taste, aftertaste and 

overall acceptability). Preliminary results showed acid blanching significantly 

(P<0.05) increased the juice yield, colour lightness (L*) and yellowness (b*) of papaya 

juice. Although, the percentage of TA was increased significantly at concentration 

1.5% and 2.5% citric acid. The result of redness (a* value), viscosity, pH and TSS of 

papaya juice showed significantly decreased after treated with acid blanching. In 

enzymatic treatment, the juice yield, lightness (L* value), and TA of papaya juice 

increased significantly after pre-treated with pectinase enzyme but redness (a* value) 


