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Abstract

 The antioxidant capacities of five different western herbs in Combination with have been 

tested. The plant were Lavender (Lavandula angustifolia), U.S.A Mint (Mentha peperita), Lemon 

Balm (Melissa Officinalis), Oregano (Origanum valgare) and Marjoram (Oreganum Majorana), 

and were subjected to extraction with 7 solvents, diethyl ether, dichloromethane, ethanol, 

methanol, acetone, acetic acid, and distilled water. The method was based on inhibition in 

absorption of ABTS {(2,2’-azino-bis(3-ethylbenthiazoline-6-sulfonic acid)} generated in a 

peroxidase reaction of  100 M Metmyoglobin and 108 M hydrogen peroxide within a 20 

minute-reaction period with a standard free radical inhibitor. The antioxidative capacity was 

recorded as TEAC (Trolox Equivalent Antioxidant Capacity).  We found that all the seven 

solvents had no effect on potentiating or attenuating the antioxidant effect from the herb extracts.  

Acetone was the best solvent for extraction all five spices to give the highest antioxidant 

capacities. Methanol, diethyl ether, and dichloromethane, on the other hand, yielded very low 

antioxidant power. From the study, Oregano possessed the strongest antioxidant capacity, 

followed by Marjoram, with Lavender the least. Moreover, we found that different solvent 

worked best for a different plant, for example, Oregano extracted with acetone had unequal 

antioxidant capacity with Lavender extracted with distilled water. Lavender extracted with distill 

water was also different from Lavender extracted with diethyl ether, dichloromethane, and 

ethanol. Some did U.S.A. mint, and Lemon balm extracted with ethanol and distilled water, 

Oregano extracted with diethyl ether, methanol, and distilled water, and Marjoram extracted with 

dichloromethane. From this study we could obtain a criteria  for extraction of Lavender,  U.S.A. 

mint,  Lemon balm,  Oregano, and  Marjoram to get an appreciable amount of antioxidant so as to 

incorporate into products. Moreover, structure, composition, and mode of action of these 

antioxidants needed to be characterized in the future. 
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 1 

  (Free  radical)  

 (unpaired  electrons)  (1)

 (Stable)   

  (Lipid peroxidation) (2)

   lipid   peroxidation   

  Glutathione  

Peroxidase, Catalase, Superoxide dismutase  (SOD)   Glutathione  peroxidase (GPX)(3-6)

  (Antioxidant) 

     (Free radical scavenger)     
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 (Tannin)(7,8)

1.

2.

 5 

 spectroscopy  5 

 5 
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2.

3.

4.

5.

6.



 2 

1.

 (free radical)  (unpaired electrons) 

 (metabolism) 

 (stable) 

 Oxygen radical 

 Oxygen radical (  Superoxide radical  Hydroxyl radical) Hydrogen peroxide    

 (transition metals) Carbonate radical  (CO3
2-) Nitrate radical (NO3

-) Methyl radical (CH3
-)

Superoxide radical (O2
-) Peroxyl radical (OOH-) Hydroxyl radical (OH-) Reactive oxygen species 

(ROS) 1

 (lipid)  (protein)    (enzyme) 

 (DNA)  (RNA)  (nucleic acid)  (carbohydrate) 

 (cell membrane)  (collagen)                (mitocondria) 

 (connective tissues) 

 (aging)2-4  (cancer)   (coronary heart 

disease)  (Alzheimer’disearse)5-8  (arthritis)  (allergies) 

 (blood pressure)    (gum disease)  (eye problem) 
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 (lung and nervous system) 

 3  1)  (covalent bond) 

 1  2) 

 3) 

 Radical formation  electron transfer:      A + e-    A -

 Radical formation  homolytic fission:     X  :  Y    X + Y

 Ion formation  heterolytic fission:           X  :  Y    X:- + Y+

2.  Oxygen free radicals  reactive oxygen species (ROS) 

 (oxygen free radicals) 

 (radical derivatives of oxygen) 

 (superoxide radical: O2
-)

O2 + e-                O2
-
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O2 + 2e- + 2H+               H2O2

2

2O2
- +  2H+               H2O2 + O2

 2 

 “  dismutation” 

 superoxide dismutase 

 reactive oxygen species (ROS) 

 Hydroxyl radical (OH )

 “iron-

catalysed Haber-Weiss reaction”  “non-catalysed Haber-Weiss reaction” 

2O2
- + H2O2                   OH  + OH- + O2

 steady-state  Fe  Cu 

 dismutation 

 reductant 

O2
- + Fe3+                        Fe2+ + O2

-

                                                    O2
- + Cu2+                     Cu+ + O2
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 (Fe2+)  (Cu+)  H2O2

 (Fe3+ Cu2+)  autoxidation  (reduced 

transition metals) 

Fe2+ +  O2
                          Fe3+ + O2

-

   Cu+ +  O2 Cu2+ +  O2
-

      

 (reversible redox reaction) 

 Halliwell B  Gutteridge JMC1

 oxygen free radicals  (O2),              

, ,  4 

 oxygen free radicals 

2. 2.1  Superoxide (O2
-)

 (NO)  Endothelium Derived 

Relaxing Factor 9  pH 

 1  perhydroxyl  radical (OH2 )  1%

2. 2.2  Hydrogenperoxide (H2O2)

 H2O2

 (Hydroxyl  radical) 
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2. 2.3  Hydroxyl  radical (OH )

                            Hydroxyl  radical 

 diffusion-controlled rates 

 half-life 

2. 2.4  Singlet oxygen 

                           Singlet oxygen  reactive oxygen species (ROS) 

 oxygen free radical  singlet oxygen 

 oxygen free radical  carbon-centred  

radicals (R )  oxidizing radical (OH )

 (RH) , ,

 peroxyl radicals (ROO )

 peroxyl radicals  alkoxyl radicals (RO )

 (center for free radicals :thiyl radicals; RS )

 glutathione  (foreign compounds) 

 3

3.  (Production of free radicals in cells) 

 (electron transfer reaction) 

 mitochondria 

 flavin oxidase  ascorbic acid (vitamon C), thiols (glutathione, cysteine), 

adrenaline  flavin co-enzymes 

 (sequestered) 
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 (ionizing radiation) 

 ribonucleotide reductase 

 active site 10-11

 activated phagocytes 
12  phagocyte plasma membrane 

 ROS 

 carbon tetrachloride  trichloromethyl free radical 

cytochrome P-450 13-14

 cellular membranes  tissue damage 

 “redox-cycling compounds” 

 GSH-peroxidase 

hydrogen peroxide  GSH 
15-16

4.  (Damaging reaction of free radicals) 

 polyunsaturated fatty acids (PUFAs) 

 PUFAs  lipid peroxidation 

 self-perpetuating chain-reaction17

LH + R                   L  + RH 

L   +  O2               LOO
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LOO  + L H                 LOOH + L

LOOH                   LO  , LOO  , aldehydes 

LH  PUFAs  oxidizing radical   R  Oxidation  PUAF 

 fatty acid radical (L )  fatty acid peroxyl 

radical (LOO )  peroxyl radicals 

PUAF   lipid hydroperoxides (LOOH) 

 radical  aldehydes18-19

lipid hydroperoxides (LOOH) 

hydroperoxide  lipid peroxyl, alkoxyl radicals 

aldehydes  aldehydes  aldehydes 

hydroxyakernals  4-hydroxynonenal 
20-21  lipid peroxidation 

 PUAFs  membranes  

 membranes  aldehydes 
22  aldehydes 

 carbon tetrachloride  atherosclerosis 
23-24  PUAFs 

 Cu  histidine residue 

 hydrogen peroxide 

hydroxyl radical  metal-binding site  “site-

specific”25-29  DNA  DNA 

 site-specific damage  DNA 

 ribonucleases 

 DNA 30-31 
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 DNA 

 mutation 

5.  (Defence against free radicals) 

 3 

 1  2 
32  2  (aqueous) 

 (membrane compartments)  3 

 1 ( )

 (electron transfer)     
1,33  peroxides  hydrogen peroxides 

lipid peroxidation 

 peroxisomes  glutathione peroxidase  cytosol 

 peroxide 34

2H2O2               catalase               2H2O + O2

ROOH + 2GSH                 GSH peroxidase                ROH + GEEG

 2 ( )

 substrate   superoxide 

dismutase -tocopherol
35-37  “chain-breaking antioxidant” (

)  lipid peroxyl radicals (LOO )  lipid peroxidation 

LOO + -tocopherol-OH                   LOOH  + -tocopherol-O
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 tocopheroxyl radical 

lipid peroxidation -tocopherol

 ubiquinol 
38

 Ascorbic acid (Vitamin C) 

 plasma39  Ascorbic acid (Vitamin C) 

 tocopheroxyl radical -tocopherol 40

41  Uric acid  plasma39  glutathione  cytosol40

 reactive radical 42

 3 

 nucleic acids 

 proteolytic systems  membrane 

 lipase, peroxidases  acyl transferases 

 metal-chelating agents 

 radical scavengers ( )

 Probucol  lipid-lowering drug 

 low density lipoprotein (LDL)43

 (hydroxyl radical) 

 “specific OH  scavenger” 
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6.  (Free radicals in human disease) 

microsecond

 “footprint” 

 (time course) 

7.  (Measurement of free radical) 

 half-lifes 

migration distance 

 (in vitro)  electron spin resonance (ESR) 

 in vitro  in vitro  spin trap 

 ESR   trap in vivo  ex vivo 

 salicylic acid 

chemiluminescence  in vitro  in vivo  

 biological 

substrate  lipids, proteins, carbohydrates  nucleic 

acids  chemical 

derivatization  high 

performance liquid chromatography (HPLC),gas chromatography-mass spectrometry (GC-MS) 

Nuclear magnetic resonance (NMR) 
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     ex vivo  1 

 1 

 in vivo 

 leucocyte 

biopsy  physical handing  leucocyte 

 leucocyte 

 –70 C
44

 (ANTIOXIDANTS) 

  Britton 

 (effective antioxidant)  carotenoid 

45 Tsuchihashi 

46

 (lipid antioxidants)  2  primary antioxidants  chain-breaking 

antioxidants   secondary antioxidants  preventive antioxidants 

 (antioxidant)  (substance) 

 (oxidizable substrate)  
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47  Krinsky 
48

 (lipids)  (proteins)  (carbohydrates) 

 (DNA)  (vitamin E)   (vitamin C)   
49

   1.  (Definition and types of

Antioxidants)

  vitamin C 

(  cytosolic)  vitamin E (  membrane) 

glutathione  (  cytosol  membranes)  

 glutathione peroxidase (GPX) glutathione 

reductase  glutathione transferase  (H2O2)

 superoxid dismutase (SOD)  O2
-  H2O2

SOD  (mitochondrial)  SOD 

 carotenoids  ubiquinones 

 (oxygen free radicals; OFRs)   intracellular  extracellular    

 OFRs  ROS  dimethyl sulphoxide (DMSO)  butylated 

hydroxytoluene (BHT)  chelating agents 

 OFRs  ethylenediaminetetra-acetic acid (EDTA)  desferrioxamine 

 (metal ions)  OFRs 
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 5 

1.  1.1  Primary antioxidants  phenolic substances 

 (free radical chains)  lipid 

oxidation50-51  tocopherols, alkyl 

gallites, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT)  tertiary butyl 

hydroquinone (TBHQ) 

1.  1.2  Oxygen scavengers  ascorbic acid  

(vitamin C), ascorbyl palmitate, erythorbic acid (D-isomer of ascorbic acid)  sodium salt 52

 phenolic antioxidants40  ascorbic acid 

1.  1.3  Secondary antioxidants dilauryl

thiopropionate  thiodipropionic acid50,53  lipid 

hydroperoxides 54

 (american Food)  drug aministration (FDA) 

1.  1.4  Enzymic antioxidants glucose

oxidase, superoxide dismutase, catalase, glutathione peroxidase 54-55

 glucose oxidase  oxidative species ( )

 superoxide dismutase 

1.  1.5  Chelating agents  sequestrants 

citric acid, amino acid  ethylenediaminetetra-acetic acid (EDTA) 50,53,56

 chelate metallic ions    copper  iron  lipid oxidation 

 (catalytic action)   chelates  phenolic antioxidants 
57-60

 pro-oxidant61  phospholipids  cephalin  antioxidant synergists62
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2.  (Properties of some vitamins as 

antioxidant)

         2.1  (Vitamin C) 

 (Vitamin C) 

 (cofactor)  hydroxylation reactions 

 1 

 superoxide, hydrogen peroxide, hyperchloric acid, peroxyl radicals  singlet oxygen 
63-64

 ascorbate  2  oxidation  dehydroascorbic 

acid (  vitamin C)  ascorbyl 

radical  dehydroascorbic acid ( , hydrolyzed) 

 L-2,3-diketogulonic acid  ascorbate 

ascorbate  (membrane-bond)    (lipoprotein) -

tocopherol  265

2. 2.2  ( -tocopherol or vitamin E) 

                -tocopherol  “Vitamin E” 

plasma  LDL  1  Vitamin E  (chain-

breaking antioxidant) 63-65  lipid peroxidation 

 arachidonic acid  lipoxygenase  cyclooxygenase 

-, -, -

tocopherol -tocopherol

> > >  2 
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2. 2.3  Trolox 

             Trolox -tocopherol  analog 
1  COOH  1  Trolox 

 peroxyl  alkoxyl radicals  Trolox 

radical  ascorbate
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 1  Trolox 25-26

O

CH3

R2

HO

R1

R3

CH3

O

OH

OHO

HO OH

O

CH3

H3C

HO

CH3

CH3

COOH

Vitamin E 

Vitamin C Trolox 

R1 R2  R3

- Tocopherol  CH3  CH3  C16H33

 - Tocopherol  CH3  H  C16H33

 - Tocopherol  H  CH3  C16H33

 - Tocopherol  H  H  C16H33
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 2  (vitamin E)  (vitamin C)65

3. (Other antioxidants) 

copper-catalyze  polypropylene

 UV (UV-induced free radical)

(sterilize)  1 

(A-OH)

(aromatic amines; A-NH--) vitamin E

 peroxyl alkoxyl radicals

O Phytyl

HO O

O Phytyl O Phytyl
LOOL

O

O

O
Phytyl

OHl

LOO

LOOHLOO

LLH Chain
K ~ 102

  K ~ 105

  K ~ 106

Ascorbyl

Radical

Ascorbate
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A-OH + RO2 (RO )          A-O  + RO2H(ROH)

A-NH-- + RO2 (RO )                   A-N -- + RO2H(ROH)

antioxidant radical (A-N --, A-O )

delocalization 

(aromatic ring) 

 self-reaction 

radicals  A

  RO2 + A

RO + A            non-radical products. 

A + A

 1  2 

–OH

 peroxidize  lipid system 

 peroxidation  (flavonoid)

(polyphenol)  2 quercetin

catechin  metal-binding 
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 1

Butylated hydroxyanisole 

(BHA)

Butylated hydroxytoluene

(BHT)

Propyl gallate  lipid

peroxidation 

Ethoxyquin (Santoquin)  

Nordihydroguaiarctic acid 

(NDGA)

Promethazinc lipid peroxidation 

N,N’-Diphenyl-p-phenylene

diamine (DPPD) (popular  antioxidant in vitro)

OH

C(CH3)3

OCH3

OH

C(CH3)(CH3)3C

CH 3

CO OCH 2CH 2CH 3

OHOH

OH

NH CH 3

CH 3

CH 3

C2H 5O

HO

HO
OH

OH

S

N

CH 3CHN (CH 3) 2

HN C6H 5

HN C6H 5
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2 47

Curcumin  

Catechin

Quercetin  

Kaempferol  

Caffeic acid  

O

OH
OH OH

OH
OH

O

OH
OH OH

OH
OH

O

O

OH
OH

OH
OH

O

CH=CHCOOH

OH

OH

CH2

OCH3

OH

OH

OCH3

C CH CH

O

C

O
CHCH
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3. 3.1  (Flavonoids)

 bioflavonoids (phenolic

compound; polyphenols) 4,000
66

5 67

   3.1.1  Anthocyanidins  anthochlors  aurones anthocyanidin -

( )  anthochlors  aurones 

   3.1.2  Minor flavonoids  flavanones, flavan-3-ols, 

dihydroflavones dihydrochalcones  minor flavonoids 

flavanol 2 flavan-3-ols  (+)-catechin 

epigallocatechin 3-gallate (EGCG)   flavanols  flavan-3-ols  pycnogenols 

   3.1.3  Flavones  flavonols 2

flavonol aglycones, quercetin, kaempferol, quercetin, rutin  myricetin

   3.1.4  Isoflavonoids  Leguminosea   family (legumes) 

isoflavones, isoflavonones, pterocarpans, isoflavans  rotenoids 

isoflavonoids  genistein, daidzein  biochanin A 

   3.1.5  Tannins  proanthocyanidins gallic acid phenolics 

(gallo- ellagi-tannins)

proanthocyanidins  flavanols 

 flavones flavanones catechins  ( 17-

30% ) gallic acid phenolics anthocyanidins

(berries) (grapes)  OPC
68 (tannins) 

 3  4 
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2

3.5 3.1.5.1 (hydrolyzable tannins) pyrogallo tannin 

1

(polycarboxilic acid) 1 1

(depside linkage) -

3.1.5 3.1.5.2 (condensed tannin) catechin

phlobatannin

500-3,000

(polyhydric phenols) C-C linkage 

-

hydrolyzable tannins  catechin (3,5,7,3,4-

pentahydroxy flavan) flavanol (5,7,3,4-tetrahydroxy flavan 3-ol) 

polymerization tannin red 3-galloyl catechin 

leucoanthocyanin 
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3 flavanols, flavanones, flavones 

anthocyanidins69

OH

O

A

B B

A
O

O

O

O

A

B

O

O
OH

A

B

B

A
O

O
OH

O

OH

A

B
B

A

O

OH
OH

O

O

A

B

OH

O

A

B

O
CH

O

A B

O

OH

A

B O

R1

R2

O

O

R5

R4

O

R3

R7

R6

Chalcones Flavanones

Aurones Flavones

Dihhydrochalcones Dihhydrochalcones

Isoflavones Flavonols

Flvan - 3,4-diols

(Leucoanthocyanidins)

Flavan-3-ols

(catechins)

Anthocyanidins Biflavoniolds
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 4  flavan-3-ols  proanthocyanidins63

(1) (-)-epiafzelechin  

(2)  (-)-epicatechin

(3) (-)-epigallocatechin  

(4) epiafzelechin-(4 8)–epiafzelechin

(5) epicatechin-(4  8, 2  0  7)–epicatechin-(4  8)–epicatechin

(6)  epicatechin-(4  8)- spicatechin-(4  8, 2  0  7)–epicatechin- 

       (4  8)–epicatechin

(7) epicatechin-(4  8)-spicatechin-(4  8)- epicatechin-(4  8, 2  0 

 7)–epicatechin-(4  8)–epicatechin (7)

 4.   (Properties of some antioxidants derived 

from plants)

 4.1  (Curcumin) 70-72

 Curcumin  lipid 

peroxidation  chelator   phenolic group  methoxy group 

 lipid peroxidation 

O

OH

HO

OH

R1
OH

R2

O

OH

HO

OH

OH

OH

OH

HO

OH

O

O

OH

HO

OH

OH

OH

OH

HO

OH

O

OH

OH

OH

HO

OH

O

HO

HO

OH

O OH

O

HO

HO

OH

O OH

OH

7

6

5

4

1     H      H

2    OH     H

3    OH    OH

R1 R2
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1,3-diketone  Curcumin 

 Fe2+  Fe3+  Curcumin  2 

 4.2  Oligomeric proanthocyanidins (OPC)  flavan-3-ol 2-3 

 flavanol  monomer  flavanol 

 dimer  flavanol  trimer 

 OPC  oligomers 

 OPC 

 OPC 

  OPC  
73

1.

 5

Lavandula angustifolia
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2.

 6 

Melissa Officinalis

 50-100 .

3.

 7
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Origanum valgare  30-50 .

-

. .- . .

4.

 8 

Mentha peperita
30-80 .

-

 Menthol Menthon  Jasmon  Antiseptic 
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5.

 9

Oreganum Majorana L.  Labiatae / Lamiaceae 

 30 .

 ( )

74-79



  3 

1. Sodium chloride (NaCl) (Merck) 

2. Potassium chloride (KCl) (Merck) 

3. di-Sodium hydrogen phosphate (Na2HPO4) (Merck) 

4. Potassium dihydrogen phosphate (KH2PO4) (Merck) 

5. Potassium permaganate (KMnO4) (Merck) 

6. Myoglobin (Fluka) 

7. Potassium ferriccyanide (K2Fe(CN) 6) (Riedel-de Haen) 

8. 30% Hydrogen peroxide (H2O2) (Merck) 

9. ABTS (2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) (Fluka) 

10. Trolox (6-hydroxy-2,5,7,8-tetramethylchlorman-2-carboylic acid) (Fluka) 

11. Ethanol absolute (Merck) 

12. Sulfuric acid (conc. H2SO4) (J.T. Baker) 

13. Hydrochloric acid (conc. HCl) (J.T. Baker) 

14. Diethyl ether (Merck) 

15. Dichloromethane (Merck) 

16. Ethanol (Merck) 

17. Methanol (Merck) 

18. Acetone (Merck) 

19. Acetic acid (Merck) 
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1. UV/Vis Spectrophotometer (Shimadzu, UV-1201V) 

2. Super speed refrigenerated centrifuge, RC28S (Sorval) 

3. pH meter (Mettler Toledo 320) 

4. Vacuum rotating evaporator (Buchi B-480) 

5. Freeze –dryer  (FTS Systems, Flexi-DryTM)

6. UV/VIS Scanning Spectrophotometer (Milton Roy, Spectronic Genesis 5) 

            1.  5 mM Phosphate buffer saline  (PBS) pH 7.4 

 (NaCl) 8.00 (g)  (KCl) 0.20 

 (Na2HPO4) 1.15 

(K2HPO4) 0.20  800  (ml) 

1,000 ml -  7.4  NaOH  HCl     1.0 

 (mol/l;M)

             2.  metmyoglobin

 myoglobin   Miller et  al.80-82  myoglobin (

horse  skeletal  muscle)   400  M  5  mM PBS  buffer pH 7.4  740  M

potassium hexacyanoferrate  (III)  dialyse 2   PBS  

buffer pH 7.4  4 oC  12   metmyoglobin  

  Miller et al.      90-95%  metmyoglobin 

  7    4 oC
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             3.  5 mM ABTS  stock  solution

 ABTS  {2,2 - azino-bis (3 – ethylbenthiazoline – 6 - sulfonic  acid)}   5  

mM PBS  buffer  pH  7.4  5 mM  500  M ABTS 

 5  mM PBS  buffer  pH  7.4

             4.  Hydrogen  peroxide  (H2O2)

 30% H2O2

 H2O2  (Permaganate titration)

 20 ml  2.0 N H2SO4  20 ml 

H2O2 2.0 ml  -  (KMnO4)

 0.1 N  (end point) 

 H2O2  1 

[H2O2]  = (10)(%H2O2)D           ----------- (1)

            MW 

% H2O2  H2O2

D  H2O2

MW   H2O2

            5.  Trolox

 Trolox (6-hydroxy –2,5,7,8-tetramethyl chroman-2 carboxylic acid) 

70%  ethanol  2.5 mM  70%  ethanol  0.5, 1.0, 

1.5, 2.0,  2.5 mM  Standard Curve 
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              1.

              2.   5

  5

 3 

 1  25  2547 

 2  27  2547 

 3  28  2547 

 *  17   2547 

3.  5 

  3.1

 5  Diethyl ether,

Dichloromethane, Ethanol, Methanol, Acetone, Acetic acid  (

)

         3.2  

  100  g    Waring  Blender  3.1 

400 ml   24 

Whatman No. 1  (Solvent)   Vacuum  Evaporator 

(Buchi B-480)  40 oC   Freeze  Vacuum Dryer (FTS system, 

Flexi-Dry)  -50 oC  –50 oC

              4.  (Standard Curve)  Trolox 

 500 M ABTS   900 l 5  mM PBS buffer  

  1,500 l  100 M  metmyoglobin  100 l  5 

  Trolox  (Standard  Solution)   25  l   0.5,  

1.0,  1.5, 2.0   2.5  mM   108 M H2O2  500 l
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  UV/VIS  Spectrophotometer    734 nm   1

  45    Trolox (blank) 

 Trolox  (OD)  

%Inhibition     Trolox    %Inhibition  Trolox 

  0.5, 1.0, 1.5, 2.0   2.5  mM  20  (Standard Curve) 

Trolox

                5.  5 

  70% ethanol  

 500 M ABTS   900 l 5  mM PBS buffer   1,500 l     100 M

metmyoglobin   100 l  25 l

 108 M H2O2  500 l  20  (

 Trolox)  UV/VIS Spectrophotometer    

   734  nm    % Inhibition     

 (blank)  

%Inhibition

Trolox  TEAC  (Trolox  Equivalent  Antioxidant  Capacity) 

mole Trolox / 1 mg 



 4 

1.

1.1  5 

 5 

 7  Diethyl ether, Dichloromethane, Ethanol,  

Methanol, Acetone, Acetic acid  7 

 3  1 

 (p 0.05)  Acetic acid  5 

, Methanol, Ethanol  Acetone  Diethyl ether 

Dichloromethane  5 

 3 

 (g)  100 g  SD 

1. Diethyl ether 

2. Dichloromethane 

3. Ethanol 

4. Methanol 

5. Acetone 

6. Acetic acid 

7. Water 

2.1

3.1

4.3

5.1

5.1

6.0

10.2

1.2822  0.4249e

0.7849  0.3405e

2.4840  0.7550cd

3.2058 1.2120bc

2.2717 0.9200d

5.2097 2.4084a

3.5667 1.9308b

:

 p 0.05
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1.2822

0.7849

2.484

3.2058

2.2717

5.2097

3.5667

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

Diethyl ether Dichloromethane Ethanol Methanol Acetone Acetic acid Water

 1  5 

1.2

 5 

 4  2 

 (p 0.05)

 (g)  100 g
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 4 

 (g)  100 g  SD 

1.

2.

3.

4.

5.

3.8194  2.2864a

 2.3557  1.6683bc

2.2609  1.2834c

3.0637  2.4183b

1.9324  0.9494c

:

 p 0.05

3.8194

2.3557 2.2609

3.0637

1.9324

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

 2

 (g)  100 g
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1.3

 Acetic acid 

  Acetic acid 

Dichloromethane  5   

 5 

 (p 0.05)

 5

 (g) 

100 g  SD 

1. Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

     1.6083 0.1322fghi

   0.9153 0.5391hi

      3.4034 0.3906cdefg

     4.3297 0.3923bcde

      3.3710 0.1098cdefg

7.7157 0.9765a

  5.3920 1.4716bc

2.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

  1.3416 0.1080fghi

 1.0500 0.2071ghi

   2.0180 0.2114efghi

    2.9916 0.5529defghi

  1.4288 0.2356fghi

4.5135 0.6473bcd

    3.1463 0.8513cdefgh

:

 p 0.05
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 5  ( )

 (g) 

 SD 

3. Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

  1.0317 0.4761ghi

0.7418 0.1177hi

     2.2213 0.6409defghi

    2.8664 0.3743defghi

 1.9153 0.5827fghi

4.3434 1.1609bcde

  2.7068 0.8538defghi

4.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

   0.9995 0.4631ghi

0.6243 0.1277i

     2.7306 0.8739defghi

   3.7462 1.6649bcdef

    2.8684 0.9594defghi

5.8979 3.6616ab

4.5793 2.1289bcd

5.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

    1.4298 0.1569fghi

0.5932 0.0165i

     2.0466 0.0091efghi

   2.0949 0.0458efghi

 1.7749 0.1068fghi

3.5781 1.2424cdef

2.0093 0.0786efghi

:

 p 0.05
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2. (Standard Curve) Trolox

ABTS Trolox  

(Standard  Solution)   0.5,  1.0,  1.5, 2.0 2.5  mM 

500 M ABTS 900 l 5 mM PBS buffer  1,500 l 100 M

metmyoglobin 100 l 108 M H2O2 500 l

Trolox Trolox (  3)

 3 ABTS Trolox 500 M

ABTS, 100 M metmyoglobin, 5 mM PBS buffer, 108 M  H2O2; - - 0.0 mM,

- - 0.5 mM, - - 1.0 mM, -+- 1.5 mM,  - - 2.0 mM - - 2.5 mM, (mean, n = 11) 
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(% inhibition) Trolox 20 2

(% inhibition) Trolox

% inhibition = (OD(blank) – OD(Trolox))     x  100   --------------- (2)

               OD(blank)

 OD(blank)  = Trolox

 OD(Trolox)  = Trolox

 4 ABTS (the percent inhibition) Trolox

500 M ABTS, 100 M metmyoglobin, 5 mM PBS buffer 108 M

H2O2 20 , (mean  SD, n=11) 

Trolox (mM) 

y = 36.538x + 0.8129
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3.

 7  20  (

)  5  734 

nm  (blank) 

 5 (60-70% Inhibition) 

 1  Trolox 1 

 TEAC (Trolox Equivalent Antioxidant Capacity) 

  TEAC  of  sample  =  S 

              Y    x    T 

 S = % Inhibition 

 T =  ( )

 Y = % Inhibition   Trolox 1 

3.1

 7 

 5  Acetone  5 

 Methanol, Diethyl ether   Dichloromethane 

 5  6 

 7 

 7    (p>0.05)
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 6

 (TEAC)  SD 

1. Diethyl ether 

2. Dichloromethane 

3. Ethanol 

4. Methanol 

5. Acetone 

6. Acetic acid 

7. Water 

2.1

3.1

4.3

5.1

5.1

6.0

10.2

1.5134 1.0838b

 1.5426 1.0873b

  1.6327 1.4060 ab

                                 1.4442 0.9290b

 2.7743 2.4731a

   2.0068 1.5220ab

   1.7373 1.8573 ab

:     

 p 0.05
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1.5134 1.5426
1.6327

1.4442

2.7743

2.0068

1.7373

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Diethyl ether Dichloromethane Ethanol Methanol Acetone Acetic acid Water

 5  5 

 5  (TEAC) 
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3.2

 5 

 7  6 

   (p>0.05)

 7 

 (TEAC)  SD 

1.

2.

3.

4.

5.

1.5554 1.6275

1.8443 1.1067

                                                  1.6643 1.1816

                                                  2.1727 2.4859

                                                  1.8906 1.4404

:

 p 0.05
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1.554

1.8443

1.6643

2.1727

1.8906

0.0

0.5

1.0

1.5

2.0

2.5

3.0

 6

3.3

 Acetone 

 (p 0.05)

-  Acetone 

 (p 0.05)

-  Diethyl ether, Dichloromethane  Ethanol  

 Ethanol  Diethyl ether, Methanol, 

 5  (TEAC) 
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 Dichloromethane 

 (p 0.05)

-  Ethanol 

 (p 0.05)

-  Acetone 

 (p 0.05)

Diethyl ether, Dichloromethane  Ethanol   Ethanol 

 Diethyl ether, Methanol, 

Dichloromethane

 8

(TEAC)  SD 

1. Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

     0.4755 0.3259c

   0.7436 0.0100c

      0.9104 0.8587c

     1.2636 1.1225bc

      1.4832 0.3946bc

1.5487 0.8380bc

  4.1919 2.9338ab

2.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

  2.7774 1.4937bc

 2.0626 0.6491bc

   1.1713 0.1792c

1.6659 0.2584bc

  2.6169 1.1218bc

1.4738 1.2343bc

    1.1425 1.6655c
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 8 ( )

 (g) 

 SD 

3.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

  1.6957 0.2020bc

2.6791 0.7058bc

     1.0832 0.4649c

    1.3260 1.4477bc

2.3008 1.8087bc

1.7212 1.9459bc

  0.8437 0.4544c

4. Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

   0.8804 0.5377c

-

1.6137 1.1229bc

     1.1526 0.8838c

   5.5520 4.5558a

    2.6502 2.4019bc

1.1874 0.4545c

5.  Diethyl ether 

Dichloromethane

Ethanol

Methanol

Acetone

Acetic acid 

Water

    1.7380 0.9038bc

0.4187 0.3391c

     3.3848 2.3306abc

   1.8127 1.1673bc

 1.9188 1.3515bc

2.6399 1.5327bc

1.3211 0.9337bc

:

 p 0.05



 5 

 (Tannin)(7,8)

 7 

Diethyl ether, Dichloromethane, Ethanol, Methanol, Acetone, Acetic acid 

 Acetic acid  5 

, Methanol, Ethanol  Acetone 

Diethyl ether  Dichloromethane 

 Acetic acid 
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  Acetic acid 

 Dichloromethane 

 ABTS 

Peroxidase  Metmyoglobin  Hydrogen peroxide 

 Active oxygen (O )  Active oxygen  ABTS  ABTS 

radical (ABTS +)  ABTS radical 

   734 nm   

 Trolox (TEAC) 

 7 

 Acetone 

 5  Methanol, Diethyl ether  

 Dichloromethane  5 

 Acetone 

 Acetone 

 Diethyl ether, Dichloromethane  Ethanol  

 Ethanol  Diethyl ether, 

Methanol,  Dichloromethane 



.
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