


PROSEEDING INTERNATIONAL CONFERENCEE 

“The 2nd Pharmacy and Advanced Pharmaceutical Science” 

 

 

Book I : Pharmaceutical Science 

First edition, November 2011 

 

Project Editor: Triana Hertiani 

Designers: Puma Arfah and Firman Romansyah 

 

Copyright © 2011  Faculty of Pharmacy 

 

Published by: 

Faculty of Pharmacy Universitas Gadjah Mada 

Sekip Utara, Yogyakarta, 55281, 

Indonesia 

 

Editor   : Roony Martien 

   : Zullies Ikawati 

Chift Editor  : Triana Hertiani 

ISBN   : 978-979-955-1  

 

All right reserved 

No part of this publication may be reproduction, stored in a retrival system or transmitted, in any form or by any 

means, electronic, mechanical, photocopying, recording or otherwise, without the prior permission of the 

copyright owner 

 

Printed by: 

PASS OFFSET 

Jl. Lonawu 23 

Yogyakarta - Indonesia 



The 2nd International Conference on Pharmacy and Advanced Pharmaceutical Sciences vi 

CONTENTS 
 

Preface from the Editor 

 

Organizing Committee 

 

Welcome Message Proceeding International Conference on Pharmacy and Advanced 

Pharmaceutical Sciences 

From the committee 

 

Remark of the Dean Faculty 

 

Opening Remarks by Rector of Universitas Gadjah Mada 

 

CONTENT 

 

ANTIOXIDANT AND CYTOTOXIC ACTIVITIES OF ETHANOLIC EXTRACT OF  Hedyotis 

corymbosa  (L.) LAM ON BREAST CANCER CELL LINE OF T-47D 

Churiyah, Tarwadi, Susi Kusumaningrum and Fery Azis Wijaya
 

 

MOLECULAR DYNAMIC SIMULATION OF SIRNA  AND MODIFIED SIRNAS 

Elisabeth Catherina W., Imam Siswanto, Livia Cahyono, Suryani Widya O  

 

FAST DISSOLVING TABLET  FORMULATION  OF METOCLOPRAMIDE  HYDROKLORIDE  BY  

ADDITION OF KOLLIDON CL-F  AS  SUPERSDISINTEGRANT 

Dolih Gozali,
 
Fikri Alatas, and Fitrie Widiastuti

 

 

IN VITRO ANTIBACTERIAL ACTIVITY OF NIGELLA SATIVA SEEDS AGAINST  STREPTOCOCCUS 

PYOGENES 

Endang Dwi Wulansari, Yully Sri Mulyati, Herry Pratikno  

 

EXTRACTION OF ANTIOXIDANT FROM SHIITAKE MUSHROOM (LENTINULA EDODES) ~AN 

INITIAL STUDY TO FIND NEW ANTIOXIDANT SOURCE~ 

Erni Johan, Deden Saprudin, Zaenal Abidin, Toru Yamamoto, Naoto Matsue and Teruo 

Henmi 

 

SYNTHESIS AND ANTICANCER ACTIVITY OF ANTIMYCIN A3 ANALOGUE 

Ade Arsianti, Hiroki Tanimoto, Tsumoru Morimoto and Kiyomi Kakiuchi 

 

INTERACTION ANALYSIS OF HEMIN WITH ANTIMALARIAL ARTEMISININ  GROUP THROUGH 

IN-SILICO AND IN-VITRO APPROACH 

Surya Dwira, Fadilah and Aryo Tedjo 

 

DETERMINATION OF ARTEMISININ IN ETHYL ACETATE FRACTION FROM THE STEMS, ROOTS, 

LEAVES AND FLOWERS OF MUTANT STRAINS OF Artemisia vulgaris L. BY HPLC 

Faridah, Aryanti and Desi Nadya Aulena 

 

CYTOTOXICITY EFFECT OF ETHANOLIC EXTRACT OF TYPHONIUM FLAGELLIFORME (LODD.) 

BLUME ON BREAST CANCER CELL OF MCF-7 AND NORMAL CELL OF CHO-T120 

Fery Azis Wijaya, Churiyah, Tarwadi, Olivia Bunga P and Arifin Surya Dwipa Irsyam 

 

 

i 

 

ii 

 

 

 

iii 

 

iv 

 

v 

 

vi 

 
1 – 5 

 

 

 

6 – 10 

 

 

11 – 18 

 

 

 

19 – 22 

 

 

 

23 – 27 

 

 

 

 

28 – 33 

 

 

34 – 34 

 

 

 

40 – 44 

 

 

 

45 – 48 

 

 

 

 



The 2nd International Conference on Pharmacy and Advanced Pharmaceutical Sciences vii 

SCREENING OF BIOACTIVE COMPOUNDS FROM OLEA EUROPAEA AS GLUTAMINE 

SYNTHETASE A INHIBITOR OF BACTERIAL MENINGITIS HAEMOPHILUS INFLUENZAE TYPE B 

THROUGH MOLECULAR DOCKING SIMULATION 

Hadi Sunaryo and Rizky Arcinthya Rachmania 

 

FLAVOURING AGENT OPTIMATION OF Kalanchoe pinnata, PERS. CRUDE EXTRACT  

LOZENGES 

Kartiningsih, Lusiana Ariani, Novi Yantih and Firdaus 

 

EFFECTS OF FERTILIZERS AND DIFFERENT LIGHT INTENSITY ON GROWTH AND 

ANDROGRAPHOLIDE CONTENT OF SAMBILOTO (Andrographis paniculata. NESS) 

Nurhayu Malik, Kumala Dewi, and Bambang Hendro Sunarminto 

 

ACUTE TOXICITY TEST AND LOZENGES TABLET FORMULATION OF Kalanchoe pinnata P. 

ETHANOL EXTRACT 

Lestari Rahayu, Veranty Rahmah Melani, Kartiningsih and Firdaus 

 

SIMULTANEOUS DETERMINATION OF CAFFEINE AND NICOTINAMIDE IN ENERGY DRINKS BY 

FIRST-ORDER DERIVATIVE SPECTROPHOTOMETRY 

Liliek Nurhidayati and Nurdiani 

 

MODULATION OF MACROPHAGE IMMUNE RESPONSES  OF EXTRACT MIXTURE OF BETEL 

LEAF (Piper betle, L), GAMBIER (Uncaria gambier, ROXB) AND CALCIUM HYDROXIDE ON 

PHAGOCYTIC CELLS OF MICE 

Muhammad Yanis Musdja, Amir Syarif, Ernie Hernawati Poerwaningsih and Andria 

Agusta 

 

THE TLC PROFILE CHARACTERIZATION OF ETHANOL EXTRACT OF KALANCHOE PINNATA 

WITH OR WITHOUT DRYING BY FREEZE AND SPRAY DRYING 

Novi Yantih, Kartiningsih, Puji Asriyanti and Nurul Hidayatri 

 

FORMULATION DEVELOPMENT AND EVALUATION OF CLARITHOMYCIN GEL FOR INJECTION 

INTO PERIODONTAL POCKET 

A. Raksasiri, K. Torrungruang
  
and G.C. Ritthidej 

 

Α-GLUCOSIDASE INHIBITORY AND ANTIOXIDANT ACTIVITIES OF ASPERGILLUS TERREUS 

MC751 

Rizna Triana Dewi, Sanro Tachibana, Kazutaka Itoh and LBS Kardono  

 

FINGERPRINT STUDY OF Foenicullum vulgare MILL. FOR STANDARDIZATION OF  

TRADITIONAL MEDICINE EXTRACT 

Sri Astuti and Sri Murhandini 

 

STERILIZATION HEAT EFFECT TO GEL BASE PHYSICAL PROPERTIES: ELLING AGENT CMC NA 

AND CA ALGINATE CASE STUDY 

Sri Hartati Yuliani, Achmad Fudholi, Suwijiyo Pramono and Marchaban 

 

SAFETY EVALUATION OF URIC ACID-LOWERING NATURAL PRODUCT IN RAT: SUBCHRONIC 

16-WEEK TOXICITY WITH BLOOD BIOCHEMISTRY AS PARAMETER 

Sri Ningsih, Susi Kusumaningrum, Firdayani, Agung Eru Wibowo and Kurnia Agustini 

 

 

49 – 54 

 

 

 

 

55 – 59 

 

 

 

60 – 64 

 

 

 

65 – 70 

 

 

 

71 – 75 

 

 

 

76 – 81 

 

 

 

 

 

82 – 85 

 

 

 

86 – 90 

 

 

 

91 – 95 

 

 

 

96 – 100 

 

 

 

101 – 105 

 

 

 

106 – 112 

 

 

 

 



The 2nd International Conference on Pharmacy and Advanced Pharmaceutical Sciences viii 

FINGERPRINTS STUDY OF Guazumaulmifolia LAMK LEAVES  FOR STANDARDIZING 

TRADITIONAL MEDICINE EXTRACT 

Sri Nurhayati and Sri Murhandini 

 

PROTECTIVE EFFECT OF EGCG ON OXIDATIVE DAMAGE IN ENDOTHELIAL PROGENITOR 

CELLS 

Wahyu Widowati, Rahma Micho Widyanto, Dian Ratih Laksmitawati, Hana Ratnawati, 

Winsa Husin, Indra Bachtiar 

 

COMPARISON ACTIVITIES OF LEAVES AND STEM BARK OF ETHYL ACETATE EXTRACT FROM 

BAWANG HUTAN PLANT (Scorodocarpus borneensis Becc. (OLACACEAE) 

Wiwi Winarti, Rudy Kartika and Partomuan Simanjuntak 

 

DISSOLUTION PROFILE OF ACETAMINOPHEN TABLET AND IBUPROFEN TABLET WITH L–HPC 

21, L–HPC 22, AND SODIUM STARCH GLYCOLATE AS DISINTEGRANT IN WET GRANULATION 

METHOD 

Yoga W. Wardhana and Dradjad Priambodo 

 

PREPARATION AND CHARACTERIZATION OF PROTEIN-LOADED CHITOSAN NANOPARTICLES 

WITH ALUMINIUM HYDROXIDE GEL AS NASAL DELIVERY SYSTEM 

Anawatch Mitpratan, Sumana Khomvilai, Vimolmas Lipipun and Garnpimol C. Ritthidej 

 

REDUCTION OF BLOOD GLUCOSE LEVELS OF ETHANOLIC EXTRACT OF BUNGUR 

(Lagerstroemia speciosa [L.] PERS) LEAVES IN ALLOXAN INDUCED DIABETIC RATS 

Angelica Kresnamurti and Agnes Sartika Husin 

 

METAL CHELATING ACTIVITY OF RICE BRAN AND RICE HUSK 

Kartini, Rosi Yunita Djoenedi and Azminah 

 

LONG TERM EFFECT OF ETHANOLIC EXTRACT OF FENUGREEK SEEDS  (Trigonella foenum-

graecum L.) ON WHITE RAT KIDNEY FUNCTION  

Kurnia Agustini, Sriningsih and Lestari Rahayu 

 

MOLECULAR DOCKING OF SEVERAL COMPOUNDS OF BUNGUR (Lagerstroemia speciosa [L.] 

PERS) LEAVES TO (IGF-1R) RECEPTOR TYROSINE KINASE WITH MOLEGRO VIRTUAL DOCKER 

Lanny Hartanti, Henry Kurnia Setiawan and Angelica Kresnamurti 

 

THE EFFECT OF GIVING TOMATO JUICE (Lycopersicum esculentum MILL.) TO THE AMOUNT 

OF PLATELETS, BLEEDING TIME AND COAGULATION TIME OF WHITE MALE RATS OF WISTAR 

STRAIN 

Sri Haryanti , Yulia Anis Mutolifah and Noor Wijayahadi 

 

DOCKINGSTUDIES  RHINACANTHIN DERIVATIVES  ASPOTENTIALINHIBITOR OF POLO-LIKE 

KINASE 1 (Plk1) 

Susi Kusumaningrum,Harry Noviardi,Firdayani and B.S. Ari Sudarmanto 

 

INTERACTION BETWEEN BETAMETHASONE-17-VALERATE AND NEOMYCIN SULFATE 

Fikri Alatas, Sundani Nurono Suwandhi and Agung Kisworo
 

 

HEPATOPROTECTIVE EFFECT OF WARU (Hibiscus tiliaceus) LEAVES INFUSION IN 

PARACETAMOL INDUCED HEPATOTOXIC RATS 

Harwoko and Esti Dyah Utami 

113 – 118 

 

 

 

119 – 128 

 

 

 

 

129 – 133 

 

 

 

134 – 137 

 

 

 

 

138 – 143 

 

 

 

144 – 147 

 

 

 

148 – 152 

 

 

153 – 158 

 

 

 

159 – 166 

 

 

 

167 – 171 

 

 

 

 

172 – 177 

 

 

 

178 – 185 

 

 

186 – 190 

 

 



The 2nd International Conference on Pharmacy and Advanced Pharmaceutical Sciences ix 

ISOLATION OF ANTIBACTERIAL COMPOUND FROM MARINE SPONGE Stylissa carteri 

AGAINST GINGER BACTERIAL PATHOGEN (Ralstonia solanacearum) 

Sri Agustina S, Dian Handayani and Netty Suharti 

 

SYNTHESIS HEPTANTETRA-BENZYLCATECHIN AND TOXICITY TESTS ON BRINE SHRIMP 

LETHALITY TEST (BSLT) 

Sri Hartati, Yulia Anita, Nurul Fajria Purbarani and M. Hanafi 

 

MUCOLYTIC ACTIVITY OF ETHANOLIC EXTRACT OF RED HIBISCUS  FLOWERS (Hibiscus rosa-

sinensis L.) ON BOVINE INTESTINE MUCUS BY IN VITRO METHOD  

Mimiek Murrukmihadi, Subagus Wahyuono, Marchaban, Sudibyo Martono and Yanti 

Lande 

 

THE EFFECT OF ADMINISTRATION OF N-HEXANE EXTRACT OF KEMBANG BULAN [Tithonia 

diversifolia (Hemsley)A.Gray] LEAF TO ALLOXAN DIABETES MICE 

Ros Sumarny and Arie Soetjipto 

 

KEY WORDS INDEX 

 

DISCUSSION 

 

191 – 195 

 

 

 

196 – 200 

 

 

 

201 – 207 

 

 

 

 

208 – 212 

 

 

 

213 – 217  

 

218 

 

 

 

 

  

 



Kartini, et al. 

The 2nd International Conferencee on Pharmacy and Advance Pharmaceutical Sciences 148 

METAL CHELATING ACTIVITY OF RICE BRAN AND RICE 

HUSK 
 

Kartini, Rosi Yunita Djoenedi , Azminah 

Faculty of Pharmacy, University of Surabaya  

kartini@gmail.com 

 
ABSTRACT 

 
 Free radical-induced oxidative stress is the root cause for many human diseases. Naturally 

occurring antioxidant supplements from plants are vital to counter the oxidative damage in cells. The 

main objective of the present study was to explore and compare the antioxidant activity of rice bran 

and rice husk extracted from rice milling waste. N-hexane extracts of rice bran and rice husk were used 

to study their in vitro antioxidant activities using metal chelating activity (iron (II)-phenanthroline 

complex). Vitamin E was used as standard material. The ability of the sample to chelate metal ion 

(ferrous ion) was calculated relative to the control and expressed as % inhibition. % inhibition of two 

samples were analyzed with student test (P=0.05). The results have shown that at the same 

concentration (10 ppm),  rice husk extract, rice bran extract and vitamin E have the different activity, 

i.e.: 0.51%, 2.27% and 5.55% in inhibition of chelat formation, respectively. In conclusion, metal 

chelating activity of rice husk extract is smaller than rice bran extract. Activity of rice bran extract is 

almost a half from vitamin E, so this extract is still potential to be developed as source of antioxidant 

compounds. 

Key words: rice bran, rice husk, metal chelating activity, antioxidant 

 
INTRODUCTION 

Rice bran is a rich source of natural antioxidants which can be used as free radical scavengers. It 

is widely recognized that many of the today’s diseases are due to the oxidative stress that result from 

an imbalance between formation and neutralization of pro-oxidants (Hazra et al., 2008; Braca et al., 

2002). Cells have developed antioxidant mechanisms to quench the free radicals but when the 

generation of free radicals exceeds the scavenging capacity of the cell, the excess free radicals seek 

stability through electron pairing with biological macromolecules such as proteins, lipids and DNA in 

healthy human cells resulting the induction of lipid peroxidation which leads to cancer, atherosclerosis, 

cardiovascular diseases, ageing and inflammatory diseases (Rao et al., 2010). The free radicals are 

known to be scavenged by synthetic antioxidants, but due to their adverse side effects leading to 

carcinogenicity; search for effective and natural antioxidants has become crucial (Choi et al., 2007; 

Adeolu et al., 2009).  

Rice bran is a by-product of rice milling which contains a significant amount of natural 

phytochemicals including sterols, higher alcohols, gamma-oryzanol, tocopherols, tocotrienols and 

phenolic compounds (Nam et al., 2006; Isao et al., 2004; Devi & Arumughan, 2007). These bioactive 

molecules have known to reduce serum cholesterol, decrease the incidence of atherosclerosis and also 

have antitumor properties (Deepa et al., 2008; Simi & Abraham, 2008; Halliwell, 1992; Itani & Ogawa, 

2004).  

In addition to rice bran, a by-product of rice milling is rice husk. This process yields rice husk and 

rice bran between 15-20% and 8-12%, respectively.  Husk is outer skin of rice, while bran is epidermis 

of rice. If the national dry paddy production is 49.8 million tons/year, therefore the products of husk 

and bran are 7.5-10 million tons/year and 4-6 million tons/year, respectively. Utilization of rice by-

products are still limited, sometimes even pollute the environment. These materials actually have an 

economic value well if be handled correctly. They can increase the value added in agro-industry system 

of rice. Some alternatives include the use of rice husk as a growing medium for mushrooms and 

ornamental plants, fuel, ash scrub, a mixture of tiles and biodiesel makers (Rachmaniah et al., 2007). 
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Bran can be utilized in the manufacture of breakfast cereals and in the increasing of dietary fiber 

(Hermanianto et al., 1999; Widowati, 2001). 

Antioxidant activity of rice bran has been studied previously using several methods, i.e.: reducing 

power, total antioxidant activity, nitric oxide scavenging capability and DPPH scavenging assay. The 

reducing power of the rice bran extracts increased with the increasing concentration and a significant 

change was observed at 0.1 to 0.5 mg/ml. Total antioxidant activity of the rice bran extracts also 

increased with the increasing concentration of the extracts and a significant change was observed at 

0.02 to 0.1 mg/ml. On DPPH test, the extracts showed activity with an IC50  30.85 µg/ml (Rao et al., 

2010).  

Since rice husk is paddy skin to,  hence it is supposed contain antioxidant compounds. At the 

other hand, there is no antioxidant activity test on rice husk recently. Based on the background 

mentioned, it is important to study the antioxidant activity of rice husk and compared it to rice bran 

and synthetic antioxidant.  

 There are many mechanisms of action of antioxidant compounds in counteracting the effects 

of oxidants. Antioxidant activity test was used in this study is metal chelating activity. This method 

is useful to investigate the function of antioxidants that can bind metals (Limantara et al., 2009). 

Solvent was used to extract the rice husk and rice bran is n-hexane. It was subjected to  attracts  non-

polar compounds  contained in both materials. Antioxidant activity of rice husk and rice bran were also 

compared to synthetic antioxidant vitamin E. The antioxidant capacity is determined  from  the  IC50  

(Inhibition Concentration 50),  the concentration of test material that can inhibit 50% the formation of 

chelate (Lim et al., 2007). 

 
METHODOLOGY 
Materials and equipments 

The samples of rice bran and rice husk were obtained from the rice milling unit, UD Eka Jaya 

located at Surabaya, East Java in september 2010. Standard α- tocopherol was purchased from Sigma-

Aldrich Chemical Co. n-hexane and methanol were purchased from Mallinckrodt, while FeSO4, 1,10-

phenantroline and ethyl acetate were purchased from Merck.  Demineralised water was used as 

reagent’s solvent.  

Equipments were used iclude rotary evaporator (IKA
®

 WERKE RV06-ML), analitical balance 

(Sartorius), Spectrophotometer UV-Vis (Shimadzu), vortex (Branson 1200), Maxi-mix (Thermolyne tipe 

1600), and glassware equipments. 

 
Methods 

Preparation of rice husk and rice bran extract 

Rice husk was washed and then dried at ambient temperature. After that, 150 g of dried rice 

husk   was extracted thrice with certain volume of n-hexane for 2 h in an electrical stirrer at room 

temperature. Next, the extracts were filtered and evaporated under vaccum using a rotary evaporator 

(50
o
C) until thick extracts were obtained. Rice bran extracts were prepared in same manner without 

washing on starting materials. Finally, rice bran and rice husk extracts were dissolved in methanol until 

certain concentration (called as mother extract). From this concentration, working extracts were 

prepared in several concentrations.  
Metal chelating activity 

The metal chelating activity of extracts were measured qualitatively  by the decrease in the 

intensity color of the iron (II)-phenantroline complex. Rice husk and rice bran extracts were applied on 

TLC plate Si Gel 60F254, eluted with n-hexane:ethyl acetate (17:3) and sprayed with mixture of 1.68% 

FeSO4 and 0.32% 1,10-phenantroline. Metal chelating inhibition was shown by light spot color with 

orange background.  

Metal chelating activity tests were performed quantitatively according to Lim et al. (2007) with 

modification, as follow:  2 ml of 0.056% FeSO4, and 2.0 ml of 0.0108% phenantroline were mixed with 

1.0 ml of sample (with different dilutions). The mixture was allowed to equilibrate for 10 min before 
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measuring the absorbance at 509 nm. Sample solutions with appropriate dilutions were used as blanks 

as the  extracts may also absorb at this wavelength. The ability of the sample to chelate ferrous ion was 

calculated relative to the control (consisting of iron and phenantroline only) using the formula, 

Where Acontrol is the absorbance of the control 

reaction (containing all reagents except the test compound) and Asample is the absorbance of test 

sample.  

 
Statistical analysis 

The measurements of samples were replicated at four times and the standard at twice. The 

results were statistically analysed with Student Test. Statistical significance was accepted at a level of P 

< 0.05 

 
RESULT AND DISCUSSION  

In this study, the using of n-hexane as menstrum was subjected to extract the non polar 

compounds such as sterols, higher alcohols, gamma-oryzanol, tocopherols and tocotrienols. These 

compounds have been supposed to have antioxidant activity. From 150.0 g rice husk and rice bran 

were obtained 74.6 mg (0.05%) and 1.2 g (0.8%) dry extracts, respectively. The metal chelating activity 

of rice husk and rice bran extracts are illustrated qualitatively in fig. 1.  

 

 
Fig. 1. TLC profile of rice husk extract (a), rice bran extract (b), vitamin E (c)* and catechin (d)* on Si gel 

60 F254, eluted with n-hexane:ethyl acetate (17:3) under vis (A), uv 254 (B), and sprayed with 

mixture of 1.68% FeSO4 and 0.32% 1.10-phenantroline (C) 

 *not eluted 

 

From the fig. 1 (C), there are three white spots (a, b, c) and a black spot (d) with orange 

background. This indicated that both rice bran and rice husk extracts contain some compounds which 

inhibit the metal chelating reaction.  

The chelating ability of the extract measures how effective the compounds in it can compete 

with phenantroline for ferrous ion. The iron–phenantroline complex has maximum absorbance at 509 

nm and a large decrease in absorbance indicates strong chelating power. By forming a stable iron(II) 

chelate, an extract with high chelating power reduces the free ferrous ion concentration thus 

decreasing the extent of Fenton reaction which is implicated in many diseases (Halliwell & Gut-teridge, 

1990). 
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 Data of ferrous chelating activity of rice bran and rice husk are shown in table 1. Although 

there have been performed activity test with several concentrations of sample (both rice bran and rice 

husk extracts at 7-21 ppm), but only one concentration showed inhibition activity, i.e: 10 ppm. 

Therefore IC50 of rice bran extract can not be calculated and neither can rice husk extract. From T test, 

there is found a significant difference between rice bran and rice husk extracts (t stat: 314.3911 > t 

critical two-tail: 2.447) 

 

Table 1. Metal chelating activity of rice husk and rice bran extracts 

 

Rice bran extract Rice husk extract 
Replication 

Concentration (ppm) Inhibition (%) Concentration (ppm) Inhibition (%) 

1 10.62 2.28 10.044 0.51 

2 10.53 2.26 10.026 0.50 

3 10.62 2.26 10.044 0.51 

4 10.35 2.26 10.044 0.52 

Mean 10.53 2.27 10.04 0.51 

 

It is found that rice brand and rice husk extract have low chelating power. For comparison, at 

approximately same concentration (10 ppm) vitamin E has inhibition 5.52%. This value is derived from 

linear correlation equation between concentrations of vitamin E versus % inhibition (table 2). 

 

Table 2. Metal chelating activity of vitamin E 

 

Replication Concentration (ppm) Asample Acontrol Inhibition (%) IC50 (ppm) 

12.3 0.803 7.17 

24.6 0.778 10.06 

49.2 0.77 10.98 

61.5 0.719 16.88 

73.8 0.703 18.73 

  

  

1 

  

  

  86.1 0.675 

  

  

0.865 

  

  

  21.97 

234.4 

(y = 4.3098 + 

0.1949x) 

12.1 0.808 6.37 

24.2 0.772 10.54 

48.4 0.766 11.24 

60.5 0.749 13.21 

72.6 0.72 16.57 

  

  

2 

  

  

  84.7 0.666 

  

  

0.863 

  

  

  22.82 

244.4  

(y = 3.9635 + 

0.1884x) 

 

Although the metal chelating activity of rice bran and rice husk extract are low, but it can not be 

concluded that both have low antioxidant activity. This can be caused by many mechanisms of action 

of antioxidant. For comparison, guava has very potent primary antioxidant property but its function as 

secondary or preventive antioxidant is poor. At the other hand, langsat though acts as a weak primary 

antioxidant, can act as a moderate secondary antioxidant. Primary antioxidants scavenge radicals to 

inhibit chain initiation and break chain propagation. Secondary antioxidants suppress the formation of 

radicals and protect against oxidative damage such as bind to metal ions. 
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CONCLUSIONS 

Rice bran extracts have shown metal chelating activity greater than rice husk extracts, 

respectively 2.26% and 0.51% at 10 ppm of extract. At 10 ppm, vitamin E has inhibition 5.52% and IC50 

equivalent to 239.4 ppm. Although inhibition activity of rice bran extracts are smaller than vitamin E, 

but there is a good possibility to use this waste material as antioxidant sources. 
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