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Appendix A

List of chemicals and materials used in the study

1. Chemicals

All chemicals used in this study were analytical grades and listed as

following:
Chemicals Companies
Absolute Ethanol Merck

ABTS (2, 2’-azinobis-3-ethylbenzothiazoline-6-sulfonic acid =~ Fluka

Acetone Carlo Erba
Chloroform BDH
Cyclohexane Scharlau
DPPH (1, 1-Diphenyl-2-picryl-hydrazyl) Sigma
DL-alpha-tocopherol (Vitamine E) Fluka
Ethyl acetate J.T.Baker
Gallic acid Sigma
Glacial acetic acid Scharlau
Hexamine Unilab
Hexane Lab-Scan
Hydrochloric acid BDH

Iron (IIT) chloride BDH
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Chemicals Companies
Iron (IT) sulfate heptahydra Scharlau
Methanol Merck
Potassium chloride Scharlau
Potassium dihydrogen phosphate Scharlau
Phosphoric acid Scharlau
Quercetin Acros
Sodium acetate-3-hydrate Fisher
Sodium carbonate anhydru Fluka
Sodium hydroxide Scharlau
Sulfuric acid Merck
Sodium tungstate J.T.Bake
Sodium carbonate anhydrous Merck
Sodium Molibdate Fluka
TMM (Tetramethylmurexide) Sigma
TPTZ (2, 4, 6-Tris (2-pyridyl)-s-triazine) Sigma

Trolox (6-hydroxy-2,5,7,8-tetramethyl chlorman-2-carboxylic acid)Fluka




2. Instruments

Instruments Companies
UV/VIS Spectrophometer Jasco model 7800 Jasco
pH meter Metrohm
Microcentrifuge Beckman
Ultrasonic bath Branson
Electronic Analytical Balance Sartorius
Elisa plate, 96 well-flat bottom Nunc™

Vortex mixer
Automatic micropipette
Filter paper

Incubator

Hot air oven

Water bath

Freezer

Scientific industries
Gilson

Whatman

Tabai ESPEC
Memmert

Heto, Labline

Sanyo Reflux
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Appendix B
List and figure of 30 Thai indigenous plants used in the study

5. Morinda citrifolia Linn. 6. Gymnema inodorum Decne.
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7. Sesbania grandiflora (L.) Desv. 8. Solanum torvum Sw.

]
i
—I—I-.-I-.—I

9. Kaempferia parviflora Wall. 10. Momordica charantia Linn.

PHOTOGAATER BY JEANIE | ALL RGHTS RESERVED 2004 | EMAL: CHINASHOTMAR.COV

11. Lycopersicon esculentum Mill. 12. Houttuynia cordata Thunb.
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15. Piper retrofractum Vahl 16. Allium sativum Linn.

1

17. Zingiber officinale Linn. Adrak ~ 18. Costus speciosus Koen. J.E. Smith
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20. Coccinia grandis (L.) Voigt. Syn.

23. Acacia penneata Linn. 24. Coriandrum sativum Linn.
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25. Piper samentosum Roxb. 26. Apium graveolens Lin.

27. Ocimum basilicum Linn. 28. Pisum sativum Linn.

29. Abelmoschus esculentus Linn. 30. Glycine max Merr.
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Appendix C

ABTS free radical cation decolorization assay

Principle of the Method

The ABTS, 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt radical cation decolorization test is a spectrophotometric
method widely used for the assessment of antioxidant activity of various
substances. The experiments were carried out using an improved ABTS
decolorization assay. It i1s applicable for both lipophilic and hydrophilic
compounds. ABTS*" was generated by oxidation of ABTS with potassium

persulfate as shown in the following scheme:

ABTS +K,S,04 » ABTS'

<————== Antioxidants
(ARTS*" were reduced)

Blue green colour
Absorbance of ABTS®" at 734 nm.

% Inhibition = [ Absorbance negative control - Absorbance sample | X 100
Absorbance negative control

Procedure See chapter III
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TEAC assay reagent preparation
Trolox standard stock solution

Trolox stock standard solution 25 mM was prepared in absolute ethanol.
Serial dilution of standard was prepaed by diluted stock standard with 95%
absolute ethanol to reached required concentration.
Stock ABTS solution (7 mM)

Dissolved ABTS in deionized water, and kept at 4 °C.
Stock K,S,04 solution (2.45 mM)

Dissolved K,S,0ys in deionized water, kept at 4 °C.
Working ABTS

Mixed stock of ABTS with K,S,0g (ratio 1: 0.5 mole/mole), stored 12-16

hours in tempature 4 °C.

The protocol of ABTS free radical cation decolorisation assay

ABTS" working solution
_|_

Sample or Standard solution

|

ABTS"" Apax 734 nm
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Appendix D

Thiobarbituric acid-reactive substance assay (TBARYS)

Principle of the Method

MDA, is a decomposition product of lipid hydroperoxide. The
absorbance of the test solution was measured at 540 nm. The amount of
TBARS was calculated as malonaldehyde (MDA) equivalent using 1,1,3,3-
tetramethoxypropane as standard. The experiments were carried out the
assessment of antioxidant activity using an improved MDA decolorization
assay. TBARS free radical was generated by oxidation of TBA with MDA as

shown in the following scheme:

heat
TBA + MDA > MDA-TBA Complex

«— Antioxidant

(MDA-TBA complex were reduced)

v

Pink colour

Absorbance of MDA-TBA complex at 540 nm

MDA (uM) = Absorbance unknown X Standard concentration
Absorbance Standard




209

Chemical reagent preparation
Standard malonaldehyde

Stock standard 1 mM was prepared by dissolved 1,1,3,3-
tetramethoxypropane (TMP) in 95% ethanol. Serial dilution of standard was
prepared by diluted stock standard with 95% ethanol to reached required
concentration.
Thiobarituric acid solution

Dissolved 0.3 g of thiobarbituric acid (0.6 %, w/v) in 50 ml of deionized
water.
Butylated hydroxytoluene solution.

Dissolved 0.2 g of butylated hydroxytoluene (0.2%, w/v) in100 ml of

ethanol.
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Appendix E

Red blood cells oxidative stress by flow cytometry assay

Principle of the Method

In principle 2’, 7°-dichlorofluorscin diacetate (DCFH-DA) can simply
diffuse into the cells and be hydrolyzed by esterase enzyme in viable cells to
produce 2°, 7°-dichlorofluorscin diacetate (DCFH-DA), firstly remains in a
reduced form. This compound will be subsequently oxidized by existing free
radicals and transform to oxidized form, dichlorofluorscin (DCF) as shown
below. Finally, DCF exhibits the green fluorescence illumination when
exposed to UV light or laser beam. The valve of fluorescence intensity (FI) is
correlated with oxidative stress and directly proportional to the amount of free

radicals in the cells.

Intracellular ROS
DCFH-DA Cytosal esterase ~ DCFH » DCF

mon-fluorescent) mon-fluorescent) (highly-fluorescent)

Aexcite/Aemis : 483/530

DCFH-DA solution

Dissolved DCFH-DA 0.01 g in methanol 1 ml. Stored in dark container,
-4°C.
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Appendix F

Superoxide anion and Nitric oxide scavenging assays

Superoxide anion scavenging assay

Principle of the Method

Plasma superoxide anion radical is a product by the complex oxidation
reactions of plasma sample which added the PBS buffer (mixture in EDTA,
NBT and NADH) containing PMS. Absorbance of the test solution was
measured at 560 nm. The amount of O, was calculated reduction of NBT. The
experiments were carried out assessment of the antioxidant activity using an

improved NBT decolorization assay as shown in the following scheme:

Plasma sample + PMS + mixture PBS (added EDTA+NBT+NADH)

At temparature 37°C, incubate 30 min

Plasma O, complex

Antioxidant

(NBT were reduced)

Blue-black colour

Absorbance of NBT reduction at 560 nm
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Nitric oxide scavenging assay
Principle of the Method

Plasma nitric oxide radicalis a product by nitrite/nitrate oxidation
reactions. Plasma nitrate was oxidized to be nitrite radical in iron-haem
reaction of haemoglobin by Nitrate reductsae as shown below. Absorbance of
the test solution was measured at 540 nm. The amount of Nitrite/Nitrate radical
was measured based on the Griess reaction. The experiments were carried out
assessment of the antioxidant activity using an improved radical decolorization
assay as shown in the following scheme:

Plama sample + Nitrate reductase + NADPH in PBS buffer (pH 7.4)

l Incubated 30 mins, at temparature 37°C

Deproteination

l Incubated overnight

Incubated 10 mins with Griess reagent, at 4 °C

l

Pink colour

Absorbance measured at 540 nm

Protein precipitant solution

Placed in a 1-L volumetric flask 33.3 ml of thioglycolic acid, 98.4 ml of
trichloroacetic acid solution, a 400 ml of deionised water, swirled to dissolve.
Slowly added 2 mol of HCI, added deionised to volume and stored in a dark

brown bottle.
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Appendix G

Glucose Determination

Principle of the Method

Plasma glucose was determined by the glucose oxidase method using
the commercial diagnostic kit. Glucose present in the plasma is oxidized by the
enzyme glucose oxidase (GOD) to gluconicacid with the liberation of
hydrogen peroxide, which is converted to water and oxygen by the enzyme
peroxidase (POD). 0-Dianisidine, a chromogenic oxygen acceptor, takes up the

oxygen and forms a red coloured chomogen which can be measured at 500 nm

GOD 3 {
B-D-Glucose + O,+ 2H,0 > D-Gluconic acid + H,O,
POD . 'y .
2H,0, + phenol > Quinoneimine + 4H,O
(Red color)
Absorbance at 500 nm

Glucose (mg/dl) = Absorbance unknown x Standard concentration
Absorbance Standard
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Appendix H

Glycation of protein analysis

Principle of the Method

Glycated protein was measured in from of the amadori product from
BSA reacting with both glucose and fructose. The irreversibly formed
advanced glycation end products do not return to normal when hyperglycemia
is corrected and continue to accumulate over the lifetime of the protein. The
experiments were carried out assessment of the inhibition of glycation from

plant extract as shown in the following scheme:

Protein + sugar

!

Schiff Base

!

Amadori Products

Advanced Glycation End Products

l

Fluorescence intensity (FI) at Aexcite/Aemis : 350/450
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AGEs Assay
(Advanced glycation endproducts Assay)
1. AGEs Assay
1. BSA
2. sample (plant extract)
3. Glucose (25 mM)
3. Fructose (25 mM)
I1. Solotion preparation
1. BSA stock solution
- BSA + Phosphate Buffer Solution (PBS)
— Adjustto final conc., Buffer; pH= 7.2
- KH,PO4 MW =136.09) + NaA (Sodium azide) Adjust pH =7.2
- Na,HPO, 8.90 gm
2. 25mM glucose solution + PBS —> Adjust to 25 mM by PBS
3. 25 mM Fructose solution + PBS — Adjust to 25 mM by PBS
4, Sample in PBS
I11. Standard preparation = Aminoquanidine (AG) MW = 110.5; in PBS
VI. Control
1. BSA 2. PBS (=sample)

3. Glucose (25 mM) 4. Fructose (25 mM)
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