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Proteolytic enzymes for production of protein hydrolysate (2010-2019) 

5 

0

10

20

30

40

50

60

70

80

90

100

p
er

ce
n

ta
ge

 o
f 

u
si

n
g 

en
zy

m
e 



• To optimize for protein 
extraction from Para rubber 
seed  

 
•  To prepare hydrolysate from the    
      extracted protein 

• To evaluate for the biological 
activity of the prepared protein 
hydrolysate 

Rubber seed 

Protein extraction  

Hydrolysate 

Biofunctional 
assay 
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• Be able to obtain the 
preferable method for protein 
extraction from Para rubber 
seed 

• Be able to prepare hydrolysate 
from the extracted protein 

• Be able to determine the 
biological activity of the 
prepared protein hydrolysate 



Sample Preparation 
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Hexane 

Seed shell Seed kernel 

seed 
powder 

Oil/Lipid 

         50mM NaOH  
             or  50mM Carbonate buffer, pH10 

       or Water  

Microwave 
(0 30 60 90 sec) 

+ 

Protein extraction  from seed powder 



Hydrolysate production 

1:20  &  1 : 100 
enzyme : protein   

papain 

alcalase 

pH 6.5 

pH  8.0  

60oC  
0, 2, 4, 6, 12 and 24 hours 

(Yu Fu, 2019) 8 

Sample + 𝑨𝑩𝑻𝑺+∙ solution 734 nm 

30 mins / dark 

Antioxidant Assay ABTS Radical Scavenging Assay 
(บัณฑรวรรณ ธุระพระ และคณะ, 2559) 
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Results & Discussion  

50 mM NaOH + microwave 800 Watts is good for protein extraction 
Time saver, Power saver 
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Results & Discussion  

Digested of just 2 hrs is enough => short time best RSA  
               1:20 > 1:100 ; Alcalase > Papain 
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Frequency of digestion time for production of 
protein hydrolysate (2010-2019) 
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Frequency of Enzyme : Protein ratio for production 
of protein hydrolysate (2010-2019) 

2 Hrs 1:20 
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What would be the best conditions? 

2. Longer time doesn’t mean for the best RSA. 

2-hour is enough (p<0.05) 
 by Analysis of Variance (ANOVA) and Duncans’ Multiple Range Test (DMRT). 

3. 1:20 or 1:100 doesn’t matter by 2 hrs of digestion 

4. Alcalase or Papain? 

T-test said 1:20 gave the best RSA (p<0.05) 
But 1:100 may help to save the cost of enzyme. 

T-test suggested Alcalase (p<0.05). 
But papain is relatively cheaper and available in  
powder that may easy to handle rather than  
liquid form of ALcalase. 

Statistic Supports Science 
Alcalase at 1:20 (enzyme:protein) for 2-hour  
at 60 C. 

1. Enzymatic digestion improved RSA of para seed protein. 

12 Summary 



บัณฑรวรรณ ธุระพระ จันทนา บุญยะรัตน เยาวเรศ ชล ูขิต สุภาวดีดาวดี.  2559. การวิเคราะห์ปริมารส าคัญและฤทธิ์ต้าน-ออกซิเดชันในส้มโอ.  
       วารสารเภสัชศาสตร์อีสาน. 11(ฉบับพิเศษ),80-91 
ส านักงานเศรษฐกิจการเกษตร. 2561. สถิติการเกษตรของประเทศไทย ปี ๒๕๖๑. สืบค้นจาก:http://www.oae.go.th. [15 กรกฎาคม 2562]  
อินทิรา ขูดแก้ว และ พัชรพรรณ สุคนธ์ขจร. 2561. สมบัติต้านอนุมูลอิสระและยับยั้งเอนไซม์ไทโรซิเนสของล าต้น ใบ ดอก และเมล็ด     
       จากเทียนบ้าน. แก่นเกษตร. 46(ฉบับพิเศษ 1), (In press).  
Ines Karkouch, Olfa Tabbene, Dorra Gharbi, Mohamed Amine Ben Mlouka  ,Salem Elkahoui, ChristopheRihouey ,  
       Laurent  Coquet , Pascal Cosette, Thierry Jouenne, Ferid Limam. 2017. Antioxidant, antityrosinase and 
       antibiofilm activities of  synthesized peptides derived from Vicia faba protein hydrolysate: A powerful agents  
       in cosmetic application. Industrial Crops and Product. 109, 310-319. 
Iris F. F. Benzie and J. J. Strain.  2539. The Ferric Reducing Ability of Plasma (FRAP) as a Measure of          
       ‘‘Antioxidant Power’’: The FRAP Assay. ANALYTICAL BIOCHEMISTRY. 0292, 70-76. 
Juliana Cotabarren, Adriana Mabel Rosso, Mariana Tellechea, Javier García-Pardo, Julia Lorenzo Rivera, Walter David  
       Obregón, Mónica GracielaParis. 2019. Food Chemistry. 274. 848-856. 
Sanaa T.El-Sayed , Rehab A.Al- Azzouny , Ola S.Ali . 2019. Purification and functional characterization of a novel  
       tyrosinase(diphenolase) inhibitory peptides prepared from Solunum tuberosum peels protein via enzymatic hydrolysis. 
Biocatalysis and Agricultural Biotechnology. 331-338.  
Tidjani Amza   Issoufou Amadou Abdourahamane Balla and HuiMing Zhou. 2557. Antioxidant    
       capacity of hydrolyzed protein fractions obtained from an under-explored seed protein:Gingerbread plum    
       (Neocarya macrophylla). J Food Sci Technol. 52(5), 2770–2778. 
 
 
 
 
 
 
 
 
 
 
  

13 



THANK YOU 

FOR 
YOUR ATTENTION 

ARE  THERE  
ANY  QUESTIONS ? 

14 

- Our both respectful advisors 
- The Science Classroom in University-
Affiliated School under the Ministry of 
Science and Technology  
- SAT-PSU 
- Satit-PSU 

Acknowledgement 


