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APPENDICES 1

ANTIOXIDANT ACTIVITY

Preparation of the solution (DPPH assay, Blois et. al., 1983)

1,1-diphenyl-2-picrylhydrazyl (DPPH) solution at 200 pM

DPPH

‘Absolute etha _______

DPPH solut;

with aluminum foi 1/ /

ﬂuEI’JVIEWlﬁWEI’m‘i
’Qﬁﬂaﬂﬂ‘imﬂﬁﬂﬂmﬁﬂ
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APPENDICES II

REVERSION MUTATION ASSAY (Ames’ test)

Tester strains

1. Reisolation of tester strains

Master plates l used as the source of starting Qctena for inoculating the
overnight cul i j gj § gfw ﬁ should avoid the
problems thatﬁb th ﬁm ﬁ ntly.

Q1 BRI ) b

spreaded on Ampicillin plates.

2.2 Incubate the plate at 37 OC for 24 hours.

2.3 The master plates are then stored at 4 °C and are discarded after 2 mouths
or sooner if the number of spontaneous revertant colonies per plate falls

out of the range specified for a strain.
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3. Confirming genotypes of tester strains

The genotypes of bacterial strains used in mutation assay should be checked
from time to time. Checks are necessary when strains are first received or the results
of positive control assays fail to meet the standards accepted by the particular
laboratory. A good compromise would be to check genotypes at regular intervals
such as two month. Confirming genotypes were used with five recommendation;

histidine requirement, R-factor, rfa mutation, uvr B mutation, procedure for growing

cultures, spontaneous reversion an f; to standard carcinogen.
~ ‘/Zd

e —

3.1 Histidine reqﬁ 2
\n be tested on the same

7
The seve n

310 lony with a sterile loop on the
histi te) and flame the loop
‘ mies. Mark the position and
identify olonies on the bottom of the
plate

lated (Minimal glucose
0.1 ml of I mM biotin)

3.14 Check the plates: the bactena should be good growth on the

ﬂ Eﬁfﬂ‘aﬂﬁww GT(FTG’nmus plate. (Figure
9 W ﬂ‘ﬂﬂﬁm URIAINYIAY
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Figure II-1 Each of single revertant colonies of S. Typhimurium strains TA98 (a) and

TA100 (b) on histidine-plus plate for confirming genotype: histidine

requirement
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Figure II-2 Each of single revertant colonies of S'. Typhimurium strains TA98 (a)
and TA100 (b) on ampicillin plate for confirming genotype: biotin plus
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3.2 R-factor

Tester strains TA98 and TA100 contain R-factor plasmid, pKM 101,
should be tested for the presence of the ampicilin resistance factor because the
plasmid is some what unstable and can be lost from the bacteria which can be

checked as follow;

3.2.1 Each of single colonies of required strains was streak on the

3.2.2 Incubate
323

4:ours
act gbe growth on the Ampicillin

icillin so the presence of R-

cﬁnolten top agar held at 45

ke ans vortex for 3 sec at low speed and pour on a nutrient agar

R ST ey
9 P RTRraIbIy ey At T

solution of crystal violet and using sterile forceps for transfer one
disc to each of the seeded plates. Press the disc lightly with the
forceps to embed it slightly in the overlay.

3.3.4 Incubate the plate at 37 OC for 12 hours

3.3.5 Check the plates: The bacteria could be growth on overlay, except

around the disc, which showed a clear zone of inhibition (12 mm).
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Therefore, indicating the presence of rfa mutation as permits large

molecules and kills these bacteria (Figure II-3).

AULINENINYINT
ARIAINTAUNNING 1A Y
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" 106

Figure II-3 Revertant colonies of S. Typhimurium strains TA98 (a) and TA100 (b) on

nutrient agar plate for confirming genotype: rfa mutation (clear zone)

and R-factor mutation (non-clear zone)
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3.4 uvr B mutation

Tester strains TA98 and TA100 contain the uvr B mutation that make

them more sensitive to the ultraviolet light which can be checked as follow;

3.4.1 The cultures were streaked across the nutrient agar plate in a

parallel stripe.
3.4.2 Place a piece of card board over the uncovered plate so that the half

343

344
3.4.5

AU INENTNEINS
ARIANTAUNIINGIAE
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(b)

Figure II-4 Each of single revertant colonies of S. Typhimurium strains TA98 (a) and

TA100 (b) on nutrient agar plate for confirming genotype: uvr B

mutation
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3.5 Procedure for growing cultures

3.5.1 Taking a single sweep from the master plates with a sterile wire

loop, and grow in a L-tube containing 12 Oxoid nutrient broth No.2
3.5.2 Incubate the L-tube at 37 °C in shaking water bath for 14-16 hours.
3.5.3 The culture will grow to a density of 1-2x10° cells per ml.

3.5.4 Remove the culture to an ice bath until it is required for the assay.

independence as we itagenicity tes sing solvent (DMSO) instead

of the test chemieals. Bagl ot strair spontaneously at a frequency

that is characteristic of the' ' mix, S. Typhimurium TA98
express to 30-50fevgftants/plate;-whereas st TAlO express to 120-200
revertants/plat ' %? _‘ ion, the numbers may be slightly

aP0;-KCl1 buffer pH 7.4; in case of
rile capped culture tubes as placed in

3.6.2 ._, mi of fresh overmght cut ‘ —\*- s was added.

3.63 0 lyl 0 Q‘
3.6.4 Vortex the tube gently and pour on the minimal glucose agar

AU nauningnns

3.6.6 Incubate the plates at 37 °C for48hours

QTR i b kel s

shown in Figure II-5
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(b)
Figure II-5 Revertant colonies of S. Typhimurium strains TA98 (a) and TA100 (b) on

minimal glucose agar plate for confirming genotype: Spontaneous

reversion
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3.7 The response to standard carcinogens

The standard carcinogens were used to confirm the sensitivity and
specificity of each strain and the efficacy of the S9 mix. These experiment are
B(a)P for TA98 and TA100 strains in the presence of S9 mix. AF, for TA98
and TA100 strains in the absence of S9 mix. Testing as well as the method in
the spontaneous reversion but 0.1 ml of B(a)P for TA98 (10 ng/plate) and
TA100 (5 pg/plate) in the presence of S9 mix and AF; for TA98 (0.1 pg/plate)

DMSO.

ﬂ‘IJEI’J’VIEWIﬁWEI'm‘ﬁ
ﬂﬁﬂﬁﬂﬂ‘iﬁuuﬁﬂﬂmﬁﬂ
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Preparation of stock solution for Ames’ test

1. Vogel-Bonner medium E (50X VB salts) 1000 ml

(For Minimal glucose agar plate)

Distill water 670 ml
10g
Citric acid monohydrat ‘ 100 g
Potassium phospk a 500 g
Sodium a H,0) 175 g

w each chemical to dissolve

completel g _ the ‘. Y, ["the volume to 1000 ml.

2. Minimal glu 514 1000 ml

15¢g
Distilled 930 ml
50 X Vﬁsalts 20 ml
40% glucqs?:. Y, 50 ml

5 g of agar to istilled water. Autoclave at 15 Ibs/in?,

AR ANENINGINS
L i thibihaieion 1L )
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3. Oxiod nutrient broth No. 2 100 ml

(For growing the strains (overnight) for mutagenicity test)

Nutrient broth No. 2 25¢g
Distilled water 100 ml

The media has to be dissolved completely. Then dispense 12 portions to

flask or L-shape test tube with loose fitting cotton or cap plug. Autoclave at
15 Ibs/in’, 121 °C for 15

200 ml

4. Top agar j

(For the m

1.2 g

lg
200 ml

121 °C for 15 min. Add 20 ml of
0.5 mM histidine/biotin s fore use for assay

5. 0.5 mM

(For the m ‘gemcny test)
@umwﬂmw UINT e

Qﬁ'ﬂﬁwﬂﬂeﬁm URIINNA om

After autoclave at 15 lbs/inz, 121% for 15 min, store at 4 °C
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6. Crystal violet solution (0.1%) ' 100 ml

(To confirm rfa mutation)

Crystal violet powder 0.1g
Sterile distilled water 100 ml

After the powder of crystal violet was completely dissolve, store at

4°Cin glass bottle with cap and wrap the bottle with metal foil to prevent it

§V é

7 Hlstldme-bl 1000 ml
(To confi i |
15g
914 ml
20 ml
40% gluc 50 ml
Sterile 0.5 10 ml
6 ml

Sterile 0.5 mM biot

15 glof 2 BE)-cr. Autoclave at 15
Ibs/in?, 121 °C X VB salts, 40% glucose, sterile 0.5
mM histidine-HCEH20 and sterile 0.5 mM biotin. The mixtures were mixed

~HEARERIIEN
ARSI INGIRY..

(To histidine/biotin plate and Ampicillin plate)

r 15 min.

D-biotin (MW .244.3) 3.054 mg
Distilled water 25 ml
Autoclave at 15 lbs/inz, 121 °C for 15 min and store at 4 °C
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9. 0.15MKCl 1000 ml

(To prepare the liver homogenate S9 fraction)

Potassium chloride 11.18 g
Distilled water 1000 ml

Autoclave at 15 Ibs/in?, 121 °C for 15 min and store at 4 °C

‘ 1000 ml
&, master plates)

15¢g
910 ml
20 ml
50 ml
10 ml
6 ml
3.15 ml

10. Ampicillin plates

(To confirm ampi

I

Bacto agar to distilled water and
erile 40% glucose, 50X VB
)t plate. Mix and cool to

Procedure of Ampicillin
autoclave at 15 ;
salts and sterile

approximately E &
and pour approanagl30 ml into eac tn plate.

ﬂuﬂqwﬂw§Wﬂnﬂi
qmmmwmma gJ

Ampicillin 800 mg
Sodium hydroxide 100 ml

biotin %l ampicillin solution, mix
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The solution was filtered through a 0.22 pM membrane filter and store

in a glass bottle at 4 °C (Unnecessary to sterilize).

12. Nutrient agar plates 1000 ml
(To test the genotypes: Crystal violet sensitivity (rfa mutation) and UV

sensitivity (uvr B mutation)

Oxoid nutrient brot 25¢g
Bacto agar 15¢g
Distilled wa 1,000 ml
Autoclave 12 ~for 15 min and mix and pour
13.0.16 M Mg 100 ml
3258
Distilled water (BTN T 100 ml
Autocla $_~ |5 tbs/in™, 12 m__l.,'# at4 °C
-
ﬂ |
1 ml

“HUEMEnIneIng

¢

QRIPNIP IR INY 1A Y

Sterile distilled w

Aseptic for these procedure and not autoclave.



124

15. 0.1 M G6P ' 10 ml

(To mix with S9 mix)

Glucose-6-phosphate (MW 282.1) 282.1 mg
Sterile distilled water 10 ml

Aseptic for these procedure and not autoclave.

16. 0.5 M Sodium phosphate buff ) 100 ml

60 ml
440 ml
Mix well and adjust 1 \utoclave at 15 Ibs/in?, 121 °C
for 15 min
17. Sodium pHe 350 ml
(To mix w1th 39
y ﬂodlum phosphate buffer, pH 7.4 100 ml

QRIS NR AN N L

Autoclave at 15 lbs/inz, 121 °C for 15 min



18. Liver S9 mix 10 ml
(For the mutagenicity assay)
Sodium phosphate -potassium chloride buffer 6.6 ml
0.16 M MgCl, 0.5 ml
0.1 M NADP 0.4 ml
0.1 M G6P 0.5 ml
S9 fraction 2 ml
Aseptic for this t to auto clave.The mixture must not reuse.

AULINENINYINS
ARIAATAULNINGIAY
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APPENDICES III
MICRONUCLEUS TEST
1) Giemsas stain
Giemsa powder lg
Absolute methanol 100 ml

Cyclophophamide was completely dissolvedand freshly preparation.

AULINENINYINS
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