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Outline 

Structure of the presentation 

Jiangnan University 
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2 



Introduction 

Rice bran oil & unsaponifiable matter 

Jiangnan University 
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Limit value of unsaponifiable matter of 

vegetable oil National Standard of China 

Rice 

Bioactive molecules 

bran oil 

Bioactive compound existed in RBO is in the form of unsaponifiable matter 3 



Introduction 

Minor components in rice bran oil 

Jiangnan University 
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Introduction 

Minor components in rice bran oil 

Jiangnan University 

Group A: Minor 
components 

removed (MCR)oil 

Group B: Native 
(N) oil 
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Introduction 

Minor components in rice bran oil 

Jiangnan University 

Therefore, while studying the effect of rice bran oil on 
antioxidant status in experimental systems, we should 
consider the contributions of minor compounds present 
in unsaponifiable fractions. 
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Introduction 

Comparison of chemical and CAA assays 

Jiangnan University 
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Introduction 

Method and principle of CAA assay 

Jiangnan University 

Antiox = Methanol extract of oil 8 

esterases 



37 oC,  24 h 

600 µM ABAP 

37 oC, 1 h 

 Ex=485 nm     

Em=538 nm 

OME+ 25 µM 

DCFA-DA 

PBS 

Wash 

1 h 

PBS 

Wash 

Introduction 

Process flowchart of CAA assay 

Jiangnan University 

4×104/well 

 
SA- BA

CAA unit 100 100
CA- BA
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 
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Samples 

Detail information of rice bran oils 

Jiangnan University 

A1          A2           A3           A4            A5                                 A6            A7           A8    

B1           B2           B3           B4            B5            B6              B7             B8          B9    

C1          C2            C3                 C4 

Group A: Qinhuangdao Factory (8 samples) 

Group B: Taizhou Factory (9 samples) 

Group C: Ha’erbin Factory (4 samples) 

Samples of Group A from Qinhuangdao Factory 

A1       A2      A3      A4     A5      A6      A7     A8 
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Results 

CAA assay model specification 

Jiangnan University 

Quercetin 

Fluorescence was inhibited by quercetin in a dose-dependent manner. 
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Results 

Cell viability of rice bran oil methanol extracts 

Jiangnan University 

Cell viability was higher than 90%, cytotoxicity was not observed. 

Qinhuangdao factory  
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Results 

Effect of refining process on CAA value 

Jiangnan University 

Qinhuangdao factory  

Deacidification was a critical process that influenced the CAA value.  
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Effect of refining process on CAA value 

Jiangnan University 
Results 

Why the CAA value changed significantly at the point of deacidification? 14 



Effect of refining process on acid value 

Jiangnan University 
Results 

The deacidification process efficiently removed the free fatty acids in the oil. 

Qinhuangdao Factory           Taizhou Factory             Ha’erbin Factory Deacidification 
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Effect of refining process on minor components 

Jiangnan University 
Results 

The dewaxing process efficiently removed the minor components in the oil. 

Deacidification Deacidification Deacidification 
Deacidification Deacidification Deacidification 
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Effect of refining process on CAA 

Jiangnan University 
Results 

Whether the changes of CAA value are really  related to 

free fatty acids and minor components? 

 Key points during the refining process: 

• Acid value (free fatty acids) 

• Minor components. 

• Deacidification 
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Effect of free fatty acid on CAA value  

Jiangnan University 
Results 

Answer 1: Oil extracts with free fatty acids exhibited lower CAA value. 

Oil extract 

Oleic acid + extract 
Control 
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Effect of methanol extract on CAA value  

Jiangnan University 
Results 

Answer 2: Higher concentration of oil extracts exhibited higher CAA value. 

Blank 
Control 
0.25 mg/mL 
0.5 mg/mL 
1.0 mg/mL 
2.0 mg/mL 
5.0 mg/mL 
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  T-AOC SOD CAT 

Control 0.66 ± 0.02 5.87 ± 0.24 12.66 ±1.50 

H2O2 0.40 ± 0.01 1.79 ± 0.06 4.39 ± 0.20 

Quercetin + H2O2 0.26±0.03 3.15±0.03 9.33±0.59 

Crude oil + H2O2 0.23±0.00 4.15±0.10 7.48±0.37 

Deacidification oil + H2O2 0.71±0.03 3.24±0.07 10.47±0.20 

Refined oil product + H2O2 0.20±0.02 5.31±0.25 5.65±0.57 

Effect of refining process on antioxidase 

Jiangnan University 
Results 

 The rice bran oil with abundant minor components and less free 
fatty acids exerted higher activity of antioxidase. 

 Crude oil 
• Higher free fatty acids 
• Higher minor components 

 Deacidification oil 
• Higher minor components 
• Less free fatty acid 

 Refined oil 
• Less free fatty acid 

• Less minor components    
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Tocopherol Squalene Campesterol Stigmasterol Oryzanol Polyphenol 

CAA value 0.644 0.585 0.909** 0.838** 0.725* 0.661 

Tab. Pearson correlation coefficient among minor components and CAA value 

Pearson correlation coefficient analysis 

Jiangnan University 
Results 

(*p<0.05, **p<0.01) 

  CAA value was significantly correlated with sterol and 
oryzanol. 
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Proposed mechanisms 

Jiangnan University 
Results 

Crude oil Extract 

TAG FFA Minor components 
ABAP 

ROO· 
DCFH-DA 

DCFH 

DA 

DCF 

ROO· 

ROS· 

ROS· 
ROO· 

ABAP 

SOD, CAT↑ 

H2O 

 Polarity: FFA > Minor components 

a. Higher permeability rate of FFA  

b. Minor components packaged by FFA 

b 

a 
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Edible oil needs precise and appropriate processing 

Jiangnan University 
Summary & Perspectives 

 Attention should be given to minor constituents  

•  RBO contains sufficient amounts of endogenous minor constituents . 

•  Minor constituents have a vital role in providing anti-oxidant properties. 

 Refining methods for oils should be optimized 

•  Edible oil needs precise and appropriate processing. 

•  Refining methods should be optimized to retain oryzanol and sterol. 
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