CHAPTER IV

RESULTS

4.1 Antioxidant activity of plant extracts

4.1.1 P. mirifica

4.1.1.1 Antioxidant act1 i ’7) mirifica

P. mirifica colle 8 pr
variation of ICso (Table 4.1. Figure rifica from Uthai Thani showed highest

Thailand showed significant

antioxidant activity with 1Gs§ 0f2,470.38 ,&* I. The sample from Kamphaeng Phet
showed lowest antioxi.d atfachivi h ICs v *.\,‘ g/ml The Mean value of
antioxidant activity of P_#irific populatit - ug/ml) was compared with
individual sample. The rg ulfs fe ‘ € dthat - ibited significant higher

antioxidant activity and

the Mean value of P. miriffea oulbtiont ( 0.05). Antioxidant activity of P. lobata
(2,482.00 pg/ml) showed signi it ‘ he Mean value of P. mirifica
population (p < 0.05). Furtherm: w nt activity of P.lobata was compared
with each of P. mirifica_sam he revealed that 18 samples exhibited
significant lower antie y then P fobaza while th o/other provinces showed

no significant dift€rent (p: ’ ‘ata showed obviously

significant lower antic l dant activity than a-tocopherol '
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Table 4.1 Ranked antioxidant activity of P. mirifica express in term of

ICso (ng/ml) in comparison with P. lobata and o-tocopherol

No. Sources 1Cs
(Provinces) (ng/ml)

1 | Uthai Thani 2,470.38+37.81"
2 | Nong Bua Lam Phu 2,489.98+27.62"
3 | Phetchaburi 2,492.61+ 83.02°
4 | Phitsanulok 2,529.47+46.92
5 | Phetchabun 2,563.71+86.35
6 | Ratchaburi X T’ 2,612.14+ 34.75
7 | Chiang Maix | [} 2,648.18+22.01

8 | NakhonSawan '/ 656.94+94.96

9 |Lamphun_ T 2:680.74+ 83.70
10 | Nan ; ‘_7'726 04 + 81.03
11| Chi : 381763+ 40.06°
12 | Su 23854&70.733
13 | Kan ‘- 2,893.51+159.05°
14 L4001 .290025+23.03
15 | Phrad® £ " ==\ \ 2918:64+186.91°

16 . 2,928.93+93.89°
17 |Na T 3,042,79+31.20°
18 |Se . 3,070.63+157.95
19 | Phayg P !\0&20+113 01°
20 | Uttharad 17.09+143.44°
21 | Lampang 2.16+88. 66*”’a
22 | Tak — 5 3 192.05+423.17 °

23 | Chaiyaphuin—'“~ - 1/ 13,197.86+119.83" "

24 | Mae Hong Son 3,205087451.14 °
25 I iri 14.92™
26 |"Prachin Buri 30¥102.50 °
27 | Saraburi ,234.58+141.55 °
28 | Kamphaeng Phet 3,376.97+69.96
Mean:SET & BRI 29045213324

Pllobasd | - ¥

2,482.00 £ 66. 11 ***

a-tocopherol

68 02 + 5. 52*¥** ¢

5

(=]

free radicals s under experimental conditions, Mean+S.E

*, Aok ks ICso value was less than the Mean value of P. mirifica

population.

**; ICso value was more than the Mean value of P. mirifica population.

a; ICso value was more than P. lobata .

b; ICso value was less than P. lobata.

-~ ﬂ@ﬁ%ﬂ%%@%ﬂ ’]ﬂ\agﬁO% DPPH
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Figure 4.1 Antioxidant activity ofy mirifica from 28 proe;mces in Thalland Significant dlfference from control groups (p<0.05) (MeantS.E.). *,

] ERddy oﬁ) ﬁ m;mpmfi ﬁ;rﬁ m Cso value was more than the Mean value of
P. mirifi caﬂ I ﬁl lte sEln P. lobata.
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4.1.1.2 Percent inhibition of the free radicals of P.mirifica

The percent inhibition (PI) was calculated for inhibiting the free radicals of
P. mirifica collected from 28 provinces (Table 4.2). The effective concentrations
were in the range of 75-300 ug/ml. The results revealed that P. mirifica was able to
inhibit DPPH free radicals. The dose of 300 pg/ml were evaluated for the highest and
lowest PI. P. mirifica extract from Uthai Thani showed the highest PI value and the

sample from Kamphaeng Phet sho .- lowest PI value. Seven provinces of

samples showed significant eas 5 samples showed significant
lower PI value than the Me a populatlon P. lobata showed
significant less PI value 11 as P. mirifica colleted from

21 provingcs.

Table 4.2 Percent inhibii

Ilﬂ% 'ﬁ\‘%\

Conge on of the extract

g/ml)

Sources

12.5 mﬁ-ﬁ b 100 150 200

a-tocopherol | 16.66+0.48 | 26.11+1. 'ig,:ﬂ 179.99+40.82 | 85.96+0.25 | 88.40+037

T
**%% P[ value was, les . Mean value ifica population in Table 4.3

7 ¥
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Table 4.3 Percent inhibition (PI) of P. mirifica in the concentration range of 75-300 pg/ml

PI value
No Sources Concentration of the extracts
* | (Provinces) (ng/ml)
75 112.5 150 187.5 225 300
1| Uthai Thani | 10.23+0.85 | 10.88+0.15 | 12.33+0.19 | 13.36+0.21 | 14.78+0.18 16.99+0.36
2 | NongBua 116001064 | 10414032 | 12444006 | 13.03+025 | 14.36+0.35 16.41+032"
Lam Phu
3 | Phetchaburi | 10.26+0.38 | 10.66+0.47 | 11.82+0.29 | 13.56+0.21 | 14.01+0.58 16.15+0.53
4 | Phitsanulok | 10.01+0.55 | 9.57+043 || 11124037 | 12.26+0.73 | 13.87+0.24 15.52+0.25
5 | Phetchabun | 10.50+0.24 | 10.84+0.17 | 12.13+0:34¢ | 12.60+0.19 | 13.84+0.14 15.93+0.65
6 | Ratchaburi | 10.1240.37 | 9.70+038 | 11.40%0%7" | _i2.65+0.45 | 13.27+0.29 14.99+0.07
7 | ChiangMai | 11.06+0.49 | 1:38+0.36 | 12,55+0.27+13.70+0.21 | 14.58+0.15 16.66+0.31"
B g‘akh"" 12.19+0.52 4025 11?.7&0.40 13.3940.34 | 14.09+0.23 15.89+0.34"
awan g S
9 | Lamphun 9.41+0.47 575064 /| 9,38+0.58 | 10.23+029 | 9.80+0.57 14.00+0.44°
10 | Nan 9.31+1.07 M r K %6&0.58 11.94+0.23 [ 12.77+0.02 14.26+0.41°
I1 | ChiangRai | 9.79+0.18 41" 8,81-049 /| 993+0.64 | 11.33+0.73 | 11.76+0.29 12.91+0.48"
12| Sukhothai 8.02+0.51 335009 | ~9.07%0.36 | 10:10:0.46 | 11.08+0.59 12.57+0.51°
13| Kanchanabu | 15 2241.2 ﬁ%& TM.E&Q.-AS 131967021 | 14324091 13.94+1.50°
14 | Lop Buri 8.38+1.90 8821045 |7 931%0.56 | 10.45£0.46 | 10.99+0.33 12.39+0.55"
15 | Phrae 7.35+0.86 4741.30,4 {2 7.0781508 |, 9.33+0.85 9.31+1.40 11.83+1.6"
16 | Chumphon | 10.39+0.29 |79.44+0.34 | 10.4040.07 | 11.90+0.67 | 12.58+0.67 12.95+0.27°
@ e 7312023 2:077 | 7476053 8811058 | 9331022 | 10.83:030"
Ratchasima il Bk is - "-if_,sa-fi - T T
18 | Sakon y — ¥ a
Kilhon 7494080 | 7.97+0. gr % 173:_2,123 W, 871019 | 9.50£0.61 11.17+1.20
19 | Phayoa 8.92+0.67 | 9.02+0.36 | 9.58+0.14 | 9.44%0. 40" [ 10.62+0.15 12.38+0.38"
20 | Uttharadith | 10.57+G:36 | _9.37:0.33 | 0863065 | 11345080/ | 11.22+0.08 12.67+0.66"
21 | Lampang 8.10+0:03" | 945+030 | 853+098 | 10354042 | 10.63+0.72 | 1033+120 °
22 | Tak 8.78+0.20 || 8.96+1.56 | 9.86x1.19 | 8.69+061 | 9.94+0.34 11.00+0.30"
23 | Chaiyaphum | 8.12+1.01| 7.90+0.64 | 8.65+0.75 | 9.72+4071 | 9.88+0.52 10.88+0.04 °
& g’(‘;e Heng 8.88+0.27 | 8611027 | 8341045 | 9.54+0.52 | 10.37+0.22 11.40+0.36"
= | Srahp 7.2740980) #2053 F2140710 | [8h0+0.64 1 [Do38+0.53 | 11.02+150™
Khiri Khan
26 | Prachin Buri | 9.30+034 | 827+0.50 4 8.14+0.52 |..8.85+0.73 | 10.24+0.83 10.90+0.10°
27 | Saraburi 2 9754120 () | £°8.585053 || 096010627 [710163300 1 1008+0.46 11.94+0.52°
28 PK;::Pha"“g 6.66:089 ¥ || 55802 Frookino || G 574055 | | 736+ 123 6.36+1.49™
Mean + S.E. 9.29+0.18" | 9.17+.018" [ 10.01+0.21® | 10.90+0.21° | 11.61+0.23" 12.97+0.28""
P. lobata 9.30+0.34 | 12.18+0.15 | 13.49+0.18 | 13.93+0.24 | 15.7740.29 | 16.95+021

* Foxk kx| Pl value was less than the Mean value of P. mirifica population

** PI value was more than the Mean value of P. mirifica population

a; the PI value was more than P. lobata

b; the PI value was less than P. lobata

A, B, C, D, E; PI value was significant different (p<0.05)




Table 4.4 1Cs, value of the / 1

56

4.1.1.3 Correlation of antioxidant activity and isoflavone content of

P. mirifica

The chemical isoflavone contents of P. mirifica tuber consist of puerarin,
daidzin, genistin, daidzein and genistein analysis by HPLC (Subtang, 2002) (Table
4.4-4.5). To establish indirect correlation between antioxidant activity and isoflavone
content, the Mean value of the amount of isoflavone of the first 6 highest antioxidant
activities, namely Uthai Thani, Nong Bua Lam Phu, Phetchaburi, Phitsanulok,
” ith the left 22 samples. It was found that

J

Phetchabun and Ratchaburi was corr

only daidzein and genistein

4.6). .T_'_\_;
—

nt between the test groups (Table

-

 correlation with isoflavone
content (%) (Subtang, e

+

erarin’ . (%

L))

AUEINENINYINT

g

ARIAN TN INYAE

No. Sources ICso " Genistin Daidzein Genistein
(Provinces) (ng/ml .(%,) -‘3.-' - l'-i' (%) (%) (%) (%)
S @ N
1| Uthai Thani | 2,470.38+37. ~[-21,17+0:6 8.73+0.77 | 15.99+0.49 | 3.57+0.06
2 [ Nong Bua 2,489.98+27.62 pZ2: +431 | 41514495 | 13.10£1.96 | 3.38+0.60
Lam Phu Ak, |4
3 | Phetchaburi | 2,492.61+83.02 | 16.76+0.1 32 | 47.78+1.44 | 7.64+0.36 1.44+0.02
4 | Phitsanulok | 2,526.47+46.92 | 41.9440.34 "| 31.58+0.23 | 9.95+0.06 1.94+0.02
5 | Phetchabun | 2,563.71%86.35 | 20.96+0.42 | 234 4.52+2.44 | 18.13+0.72 | 2.90+0.11
6 | Ratchaburi 2,612.%%4.7“ 10.43+0.10 | 18 27 | 8.08+0.66 3.01+0.28
Mean + S.E. 2,525.8872%48& 20.39+ 44.07+2.46 | 12.15+1.00 | 2.70+0.20
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Table 4.5 Isoflavone content (%) in 22 P. mirifica samples with lower antioxidant

activity than the first 6 highest antioxidant activity (Subtang, 2002)

Table 4.6 Mean of isofl ,

P. mirifica sar'np'}es

—

L
T

No. Sources ICso Puerarin Daidzin Genistin Daidzein Genistein
(Provinces) (ng/ml) (%) (%) (%) (%) (%)

7 | Chiang Mai 2,648.18+22.01 21.51+1.26 22.77+1.40 | 45.17+3.60 | 8.06+1.21 | 2.48+11.26

8 | Nakhon 2,656.94+94.96 21.15+1.55 25.81+1.37 | 44.41+2.76 | 7.46+0.27 | 1.15+0.50
Sawan

9 | Lamphun 2,680.74+83.70 21.40+0.59 18.28+0.27 | 54.28+0.37 | 5.54+0.02 | 0.49+0.22

10 | Nan 2,726.04+81.03 28.37+1.54 12.61+0.92 | 40.04+4.17 | 17.69+1.47 | 1.31+0.25

11 [ Chiang Rai 2,817.63+40.06 32.89+1.42 14.19+1.97 [ 48.58+3.06 | 3.55+0.07 | 0.79+0.44

12| Sukhothai 2,889.48+70.73 13.76+0.51 24.45+0.22 | 50.20+0.71 | 10.86+0.30 [ 0.72+0.25

13| Kanchanaburi 2,893.51+15.05 9.14+0.54 ' [/ 21.26+0.89 [ 58.79+1.24 [ 8.61+0.33 | 2.19+0.09

14 [ Lop Buri 2,900.25+23.03 28.13+0.78 ] || 19.94+0.56 57.09+0.73 | 3.41+1.01 1.41+0.06

15 [ Phrae 2,915.64+18.91 38.46+1.59 (|7 WM57#0.67 | 42.99+3.02 | 5.24+1.24 | 1.73+0.18

16| Chumphon 2,928.93+93.89 16.15+1.09 fj{ifng) 63.93+2.43 | 4.98+0.03 | 0.80+0.28

17 | Nakhon 3,042.79+3 12200 29.72+2.67 12.60+022 | 54.46+1.68 | 2.66+0.79 | 0.46%0.42
Ratchasima —- - ———

18 | Sakon 3,070.63 L3 Som=="00: 0t02|9 9.56+0:07, | 12.40+0.16 | 4.00:0.29 | 1.1920.10
Nakhon -

19 [ Phayoa 3,076.@6@2.411 14 14.68+0.57 | 56.41+1.11 | 5.25+0.45 1.25+0.49

20 | Uttharadith 3,117.09+14 48.7140.09 22.04+0.03 | 16.54+0.04 | 12.69+0.08 | 0.00+0.00

21 | Lampang 3,182.1688.66,4 | 437.71+0:77 18.09+0.26 | 36.29+0.60 | 6.23+0.01 1.67+0.10

22 | Tak 3,192:05+23 | 2035+0.97- | 13.89+0.30 | 48.18+1.23 | 15.63+0.69 | 1.93+0.13

23 | Chaiyaphum 3,197.86+19.83 4 | £ 23.32+1:97 | 19.15+0.69 | 43.95+1.31 | 10.64+1.83 | 2.92+0.85

24 | Mae Hong 3,205. _sy ( fso:eoe—* 20.154£0.81 | 33.52+1.53 | 16.27+0.68 | 3.23+0.10
Son 1 = [ #

25 | Prachuap 3,205.84+114.9 23.57.1»0.76’?} 20.97+1.64 | 44.48+0.59 | 9.05+0.39 | 1.92+0.31
Khiri Khan S

26 | Prachin Buri 3,209.30+102:50 | 26:48+0.79 | " 27.80+1.30 [ 35.51+0.86 | 9.12+1.21 1.07+0.18

27 | Saraburi 3,234.58+141.55 14.80+4.42 | 35.76+12.58 | 42.95+8.44 | 4.56+0.42 | 1.89+0.42

28 | Kamphaeng 3.376.97i69.9f 35166+2.98 1116.65+4.03 | 41.26+7.47 | 5.33+0.26 1.08+0.30
Phet e ¢ )

Mean+S.E. 3,007.00+64.00 |~ 27.80+1.66 | 18.47+0.93 | 44.15+1.60 | 8.04+0.54 | 1.44+0.11

b ',1}"!:;- o =
b £

:“jam compared with 22
s

Groups ICs Puerarin Daidzin Genistin Daidzein Genistein
(ng/mi) L (%) (%) (%) (%) (%)
Meant+S.E. of 6 | 2,525.88+21.86* | 20.39+2.61 20.66+1.13 44.0742.46 | 12.15+1.00* | 2.70+0.20*
P. mirifica , . - v
Mean+S.E. of 22| 3,007.00+64.00" | "27.80+166" | 1847+0.93 | | [44.1541.60 }+8.04+0.54 1.44+0.11
P. mirifica : ‘ ‘

6 P. mirifica; the first 6 highest antioxidant activity P. mirifica
22 P. mirifica; the left 22 P. mirifica with lower antioxidant activity
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4.1.1.4 Correlation of antioxidant activity and isoflavone glycoside and

aglycoside contents of P.mirifica

The percentage of the amount of isoflavone glycoside, with glucose binding
(daidzin plus genistin) and isoflavone aglycoside, without glucose binding (daidzein
plus genistein) of the first 6 highest antioxidant activities, including Uthai Thani,
Nong Bua Lam Phu, Phetchaburi, Phitsanulok, Phetchabun and Ratchaburi was
compared with the left 22 samples (Table 4.7). It was found that isoflavone

aglycoside content were significa We test groups. The isoflavone content

of P. lobata showed no mgmﬂu\\st}

of P. mirifica. —

mpared with isoflavone content
__-ﬁ

Table 4.7 Isoflavon

No. Sources 0 Isoflavone
(Provinces’ fal)™ | glycosi aglycoside
o (%)
1 Uthai Thani 21.87+0.65
2 | Nong Bua Lam 20.8642.46
Phu

3 | Phetchaburi '1—& : 10.91+0.48
4 | Phitsanulok 2. 526, 47+46. 92 20.46+0.26

5 | Phetchbun+ . 26.61+0.97

6 | Ratchaburi . | 2, 612.14; 84 12.39+0.84
Mean+S.E. ﬁ 81.14+1.39 18.85+1.39*
P. lobata B 2 482 00+66 11 81.06+0.65 18.93+0.65

s TR N TR
AMIAINTAUMINGIAY
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Table 4.8 Isoflavone glycoside and aglycoside content (%) in 22 P. mirifica samples
with lower antioxidant activity than the first 6 highest antioxidant activity

e
*; Significant differenﬂ’g} as compared 1

ﬂUEJ'WIEW]iWEJ’mﬁ

L L

(Subtang, 2002)
No. Sources ICso Isoflavone Isoflavone
(Provinces) (pg/ml) glycoside aglycoside
(%) (%)

7 Chiang Mai 2,648.18+22.01 86.51+2.06 13.48+2.06
8 Nakhon Sawan 2,656.94+94.96 89.06+0.39 10.93+0.39
9 Lamphun 2,680.74+83.70 92.33+0.26 7.67+0.26
10 [ Nan 2,726.04+81.03 73.34+3.02 26.65+3.02
11 [ Chiang Rai 2,817.63+40.06 , 93.54+0.47 6.46+0.47
12 | Sukhothai 2,889.48+70.73) { 4 86.56+0.14 13.43+0.14
13 | Kanchanaburi 893.51+15.05. 11.89+0.50
14 | Lop Buri v 6.71+1.42
15 [ Phrae 11.46+2.36
16 Chumphon 6.91+0.43

17 Nakhon
Rathasing o 956951 4.31+1.62
18 | Sakon Nakhon 80.95+1.19 19.04+1.19
19 | Phayoa ' P\ .91.64+1.13 8.35+1.13
20 | Uttharadith R e 28N, 12 24.75+0.12
21 | Lampang ¥ . 87.30+0.30 12.69+0.30
22 | Tak 192 A ’fq 93+0.81 22.06+0.81
23 Chaiyaphum 4 J'J 17.54+2.95
24 Mae Hong Son 26.65+0.89
25 | Prachuap  Khin 1.04 14.37+1.04

Khan

26 Prachin Buri 13.90+1.61
27 Saraburi — 7.61+0.53
28 | Kamphaeng Phet 33#69&469;96 T 10.10+1.37
Mean+S.E. L 3,oo7+o 64 13.50+0.84
P. lobata o 2,482:00466.1 18.93+0.78

ammmm URIINYIA
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Table 4.9 Isoflavone contents of P. mirifica from 28 provinces in comparision with P. lobata

(Subtang, 2002)
" — g s S gL Total

No Sources ICsg Puerarin Daidzin Genistin Daidzein Genistein Isofl

(Provinces) (ug/ml) (Mean+S.E) (Mean+S.E) (Mean+SE) (Mean+SE) | (Mean+ SE.) &"eagl’g]’“’)
| Uthai Thani 2,470.38+37.81° | 10.85+1.01'° | 21.70+0.84° | 50.17+3.57° | 16.48+1.35 ° | 3.66+0.16° | 102.86+6.53 "
3 E’:;gpﬁﬁa 2,489.98+27.62" | 12.65+2.42" | 11.91+3.02 23.65+2.14 7.46+0.96™ | 1.91+0.25™ | 57.58+3.01
3 | Phetchaburi 2,492.61+ 83.02° [ 13.19+0.45 ° | 20.82+1.78° | 37.56+1.33™ 6.00+0.24° 1.13+0.04 | 78.71+3.15"°
4 | Phitsanulok 2,529.47+46.92" 32.24+1.06° 12.26+0.13° 26.53+0.57 8.36+0.23° | 1.63+0.05° | 84.02+1.91™"
5 | Phetchabun 2,563.71+86.35 | 9.40+0.45** | 10.48+0.67° | 15.53+1.60°° | 8.10+0.04° 1.29+0.01 | 35.42+131°°
6 | Ratchaburi 2,612.14+34.75° | 8.85+0.36 ° | 15.39+0.79*° | 51.15+1.75° 6.84+0.53° | 2.54+0.15° | 84.77+2.67"°
7 | Chiang Mai 2,648.18+22.01 11.66+0.63° | 12.37+0.58° 24.87+3.25 4.33+0.41° [ 1.34+0.11* | 54.58+3.08"
8 g:bzg" 2,656.94+94.96 | 13.34+1.46™ 16.2"8t1ig(y 127.71+0.75 4.70+037° | 0.72+0.32 | 62.75+3.24
9 | Lamphun 2,680.74+ 83.70 33.18+0.92" 28.3510.6§T_  84.18+0.54" 8.59+0.09™ 0.76+0.36 | 155.00+1.42"
10 | Nan 2,726.04 +81.03 | 532004484 2361022 = T62H1 36™ | 3.31+0.317 0-24:0.04 1 1g.8541.02"
11 | Chiang Rai 2,817.63+ 40.06* | 20.0 8.6141.1277 ["929.58+2.43 2.16+0.08"° | 0.50+0.28" | 60.87+3.30
12 | Sukhothai 2,880.48+70.73° | 14.12+0,92" " " 25.09%1.50" | 51.43+2.40" 11.16+0.85° | 0.73+0.23 [ 102.52+5.35"
13 E"‘“Cha“ab“ 2,893.51+159.05° +0.3 [ l@.61¥.70"’ 459310752, | 6.73+0.32° | 1.71+0.98™ | 78.13+0.94""
14 | Lop Buri 2,900.25+23.03" +144° | 6.84+0.09 ° | 39.47+1.65° | 2.42+0.79°° | 0.98+0.09 | 69.21+3.77°
15 | Phrae 2,915.64+186.91° 7.4 5.34+1.007° | 19.62+2.87" [ 2.30+0.39°° | 0.81+0.19 | 45.55+5.89 "
16 | Chumphon 2,928.93+93.89° 7.38+ k=1 34.17+4.81*° [ 2.64+0.26 ° | 0.40+0.17" | 53.04+5.30"
yg | DR 3,042.79+31.20° SEIE007". [\ 241581420 | 1.204037™ | 0.2140.2° | 44.27+1.27°®

Ratchasima N -

Sakon 8 J b ) b a *
18 | Moo 3,070.63+157.95 - {4835&1 14.8340.22 4.78+0.37° | 1.42+0.14° | 119.57+1.39
19 | Phayoa 3,076.20+113.01° 18.46+0.62"0 |1 32.43+1.35 3.03+0.36 ° | 0.73+0.30 57.56+3.02
20 | Uttharadith 3,117.09+143.44° 13.6940.21°. | 10.27+0.19°° | 7.88+0.18"° [ 0.00+0.0°° | 62.08+1.03
21 | Lampang 3,182.16+88.66**" 1 16:5940; 33.30:+0.08" 5.72+0.09° 1.53+0.12" | 91.79+1.72™
22 | Tak 3,192.05+23.17** ; 1 8.5510.73 |1 1.29.48+0.67 9.60+0.81" 1.20+0.15 61.42+4.41
23 | Chaiyaphum [ 3,197.86+119.83° [ 15. 83+2 43P =F=12.91+1 44? | 29.48+2.33 7.02+0.89° [ 1.89+0.42™ | 67.13+5.47
24 g’(‘:f Hong | 3705.37+51.14™ | 10.40+1.03 ] e 7 820, 8.1 1 12.90+0.58™ | 6.26+0.23° | 1.25+0.92 | 38.65+2.53"

.-.dd_, -

25 lp(lificr?ll?}?an 3205.84+114. 92 L 9.29t0.61"" 8.211-0.38“” |7.504_r2.66“‘§.r )3.57£027™ | 0.76:0.14 | 39.33+1.36™
26 | Prachin Buni | 3,209.30+102.50 0 12.4210.26 ° | 13.05£0:65° | 16.6940:78 ™ || 4.28+0.56° | 0.51+0.00" | 46.94+1.12 "
27 | Saraburi 3,234.58+141.55 |- 7.8243.31 ° 14.50+1.39° | 21.82+7.20". | 2.21+0.59** | 0.81+0.33 | 47.18+9.50
28 }f:;‘phae"g 3,376.97+69.96 | 15.44+1.14% | TOIEL10™ | 18.5044.451™ | 23140.11°® | 0.46+0.08" | 43714402
Mean + SE. 2,904.52+33.24 17.93+1.72 12.48+0.67 29.42+1.80 5.69+0.37 1.11+0.09 66.55+3.15 |
P. lobata 24820+ 66,11 [ 32.85¢0.72" | 21.94+0.74"~| 25.63+0.86" | 10.34+0.79" | 0.81+0.08 [ 91.98+1.20" |

**, the value was less than the Mean+value of Plmirifica populatien

* %% the value was greater than the Mean value of g mtrzf ica pepulation

a; the value was greater than P lobatd

b; the value was less'than P. lobata



Table 4.10 The ranked P. mirifica sample according to the amount of i

genistein contents

Antioxidant
activity

2nd
Nong Bua Lam Phu

5th
Phetchabun

Mapping frequency

Wf,)/)uerarm daidzin, genistin, daidzein and

Puerarin (%) Daidzin (%Tzamstl % aidzein (%) | Genistein (%) |Total isoflavone
20"
Uthai Thani
10.55
16t|| 15ﬂ| 8 - - _:_ ¢l sth 3rd 16th
Nong Bua Lam Nong Bua Bua I Nong Bua Lam Nong Bua Lam Nong Bua Lam Phu
Phu Phu hff . X : Phu
21.97 20.69 4407 & u{. \ 3.32
13t e Py | 13t gth
Phetchaburi hetclmhun I Phetchaburi Phetchaburi
16.75 AT = 1.44
14* 155!—-:"' - 7
Phitsanulok Plutsﬁnlok Y Phitsanulok
14.60 £ ey
op# 17" A e 27
Phetchabun Phetchabu— ¥ Phetchabun
20.98 23.39 o
24t gt J
Ratchaburi Ratchaburi
10.44

1/6
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4.1.1.5 The antioxidant activity of isoflavone

Puerarin, daidzin, genistin, daidzein and genistein, were investigated for
antioxidant activity by DPPH assay (Table 4.11) for direct correlation assay. It was
found that puerarin eXpress the highest antioxidant activity. Puerarin, daidzin and

daidzein showed no significant different as compared with o~tocopherol.

Table 4.11 The antioxi f isoflavone as compared with
o-toc . I/‘/J
- Cso
No. : - ml)
1 Pue | \ +9.14%
2 Daidzi i .2 .94°
3 Genistin : \ ) +25.46°
4 Z B U 53
5 Genistei M +25.19
6 o-tocopherdl -, o . 33+6.48°
72
a, b, c,d; Si can ' <0 compared with a-tocopherol
Gebrei-d
i J;} 3’

i g
AULINYNINYINT
RINNIUUNININY
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4.1.2 B. superba

4.1.2.1 Antioxidant activity of B. superba

B. superba collected from 23 provinces in Thailand was able to scavenge
DPPH radicals by 50% (ICso). The antioxidant activity value of B. superba showed
significant variation (Table 4.12, Figure 4.2). B. superba from Loei showed highest
antioxidant activity with ICsp of 227.08 pg/ml. The sample from Nakhon Sawan

showed lowest antioxidant activit ,198.04 pg/ml. The Mean value of
antioxidant activity of B. superba populaiion (653:64 pg/ml) was compared with
individual sample. It v und tha wxhibited significant higher

antioxidant activity va ande«9.Sa Xhibite ificant lower antioxidant
activity value than opulation (p<0.05). The
antioxidant activity off a-tg ed obviously significant

higher level than the

AULINENTNEINS
RINNIUUNIININY



Table 4.12 Antioxidant activity of B.superba

No Sources ICso

’ (Provinces) (ng/ml)

1 | Loei 227.08+0.38

2 | Lop Buri 289.82+6.05

3 | Saraburi 323.50+8.43"

4 | Lampang 358.39+4.76

5 | Uttharadith L 371.58+0.95

6 | Phetchabun I 372.07+3.00°

7 [Chonmburi 377.89+8.10°

8 | Sakon Nakhon = 1.84+12.42°
9 | Phitsanul 34+4.34

10 | Chian 5.85+5.20°

11 Ta Af;‘ ) A i375

12 AL ‘43155&5.92‘

13 | Chi N 1S79.0112.77
14 nt Wz \\\m $17.45
15 | Kan¢ha T S 09+5.29"
16 | Chaiy, D (] %3%7%9.70“
17 | Chagho a M 6.74+30.06
18 | Srisak 970.56+21.33
19 | Phraghinpuri .. - . ,006.96+12.56
20 | Mae Sofhd™ /- 36+34.70
21 | Nong Bua LamPhu- - 129.15+45.44
22 | Khon Kaenf,_—” : 1,185.11+17.69
23 | NakhonSawan 8.04+18.76
Mean + S.E. .83
a-toc .32

ICs value; thegncentratlon 0

*%. JCsoWalue was less than L}e Mean value of B. superba populatxon

ARIANN I URNINYAY
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required to&avenge 50% DPPH free
radicals s under experimental conditiens, Mean+S.E.

R



ICs0 (ug/ml)

1,500 -

*¥ % cE
1.000 - wok Ak EF E
' *k 4
oo
k%
O B T m Rl
s & § ¥ s s 2 § § ¢t
§ £ & 3 2 o & i & =
2 2 8 @ S 5 3 3 c 8
g 2 kS £ L g ¥ 2 °
S [ k! a 8 @ ] 2
o = o Z a
g @
Zz

.m 0 s of B. superb@l Thailand
'l’ o o
Figure 4.2 Antioxidant acti 1ulgj s:;en ﬂmu ﬁnmeﬁ,'lmnj Significant difference from control (p<0.05)

(Mean+SE). *, *** [Cs value was greater than thegean value of B‘superba population. **; ICs value was less

R TRITIAIIAING 1A Y
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4.1.2.2 Percent inhibition of the free radicals of B. superba

The percent inhibition (PI) was calculated for inhibiting the free radicals of
B. superba collected from 23 provinces (Table 4.13). The most effective
concentrations were in the range of 56.25-150 pg/ml and there exhibited significant
inhibition of the DPPH free radicals. B. superba extract at the concentration of 150
pg/ml from Loei (91.11%) showed the highést PI value and the sample from Nakon
Sawan (15.52%) showed the lowest PI value as well as ICso value. The PI value was
different (p<0.05). Thus, the Mean
uperb ghe : (150 ug/ml) was selected for

comparision with the Me jue-of B Sup on Twelveth provinces of

concentration-dependent and sho i
SN/

value of PI of 1ndIV1dua1

es showed PI value lower

\\ ontrary, the PI value of

sample showed significa /
than the Mean valug

a-tocopherol was signifi all B. superba samples.

V.

B
ﬂuﬂ’mwswmm
ammn‘sm AN Y



Table 4.13 Percent inhibition (PI) of B. superba

67

PI value
No. Sources Concentration of the extract
(Provinces) (pg/ml)
56.25 75 93.75 112.5 131.25 150

| Loei 60.78+072 73.42+0.46 84.91+0.15 89.30+0.30 90.98+0.05 91.11+0.12°
2 Lop Buri 48.37+1.11 58.31+3.21 69.18+0.63 77.57+0.50 84.17+0.95 87.14+0.34
3 Saraburi 39.78+0.91 52.07+0.82 62.33+0.96 71.66+1.56 80.40+0.50 86.60+1.33
4 Lampang 34.29+1.30 45.83+0.36 53.85+0.82 63.70+0.34 72.17+0.14 81.43+1.38°
5 Uttharadith 37.11+0.42 45.03+0.36 53.4140.71 61.36+0.30 69.04+0.72 77.44+0.60
6 Phetchabun 36.58+1.19 44.90+0.38 52.21+0.98 61.26+0.57 70.23+0.75 77.64+1.52°
7 Chonburi 32.24+1.81 43.95+2.52 || 52.38+2.39 57.11+0.87 70.76+2.08 76.12+3.16°
3 Sakon Nakhon 31.91+2.75 39, 98+L2'{ L] [4 1374261 55.34+2.04 65.36+4.10 09.80+2.30
9 Phitsanulok 31.63+1.09 410\ 55.10+0.52 62.33+0.19 70.68+0.60"
10 | Chiang Mai 27.38+1.42 1. 50.39+1.91 57.06+2.10 61.62+2.49"
11 [ Tak 27.35+1.00 |3 1.03 40.. | 47.69+0.17 54.14+0.36 62.32+1.01°
12 [ Ratchaburi 25.81+0.48|"3040+1.02 | 34.58+0:34 | 40.80+0.80 45.91+0.33 52.46+0.90

13 | Chiang Rai 23.56+0,22m(#25.09+1.9 33.13+0.58" 79+0.30 41.78+0.62 46.38+0.24"
14 | Chantaburi 21.46+1.07 , 0 27.37+0.6 30.14+1.05 33.68+1.39 37.00+1.39"
15 | Kanchanaburi 17.37+0.54" | _18.69 21.57+0.31 9+0.67 25.97+0.44 | 29.87+1.20"
16 | Chaiyaphum 17.95+0.84 o 20- 20.95+0.34 22.20+1.10 25.32+0.33 27.79+0.35"
17 | Chachoengsoa 14.11+025 | /144 7 16.53+1.00 19.17+1.37 19.59+0.75 22.05+1.037
18 | Srisaket 14.9240.44 4 16.08 / .6 19.05+0.71 20.44+0.60 21.76+0.78"
19 | Phrachinburi 12.63+0.10" | 16.64+0.45 18.14+0.66 20.38+0.48"
20 | Mae Hong Son 12.974021 J 12.44+ 15.52+1.11 17.54+0.92 19.30+0.74"
Sl e 11.28+0.2 'I 18.39:038 | 15121025 | 17.76:2.09”
22 | Khon kaen 10.08+0:41 | 1 12.49+0.19 13.89+0.25 15.28+0.29"
23 | Nakhon Sawan 10.21+0.20 = | 0.8 %2 .68+0.15 13.40+0.38 15.52+0.29"
Mean + S.E. 26.09+1.56 31. 56+2.78° | 46.41+3.09°F | 50.76+3.26"

_‘_
* *k*. amount of isoflavone was greeﬁe:-tﬁan M

o
[y

e of B. superba population

**. amount of isoflavone \Tfias less ﬁfaﬂ"fhe*valye mperba population

AUEINENITNYINS

AMIANIUNNIINYAY
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4.1.2.3 The antioxidant activity of flavonoid

Flavonoid and sterol fraction antioxidant activity were investigated by DPPH
assay (Table 4.14). It was found that flavonoid fraction express certain level of
antioxidant activity, while sterol fraction showed no activity. Flavonoid fraction

showed significant different as compared with o~tocepherol.

ity of flavonoid as compared with

Z.

o — 1Csp

No. &\ (ng/ml)

Flavoi ij gﬂ\\\m 4.29+46.75°
2 | stefol fraftighf Jo < 54
3 :A"!!ﬂ— ;Hmt\\ 3i6-48"

P
-a,b; Significant d ferent as compared . o-tocopherol

Table 4.14 The antioxidant ¢

—_—

W e

-r‘ ¥

z
ﬂ'LJEJ’J‘VIEJ'VIﬁWEJ’]ﬂ‘i
QW']ﬁﬂﬂ‘iﬂJ UA1AINYAY
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4.1.3 M. collettii

4.1.3.1 Antioxidant activity of M. collettii

The great difference between the sample with the highest and lowest
antioxidant activity, ICso of 55.53 pg/ml versus ICso of 127.34 pg/ml of the samples
from Chiang Rai and Lampang, respectively. There were 2 samples, from Chiang

Rai and Chiang Mai that showed higher antioxidant activity as well as a-tocopherol

ioxidant activity than the Mean value

.15, Figure 4.3)

ii,m ﬂ\\\ o
1 Chiang R 153 + 2. 66
] Chiang Ving F % ﬁ 71.52 +0.61
3 Kanchanaburi ,m 77.84 +0.79
4 Lampang 12734 4047
Mean + S.E. 83.06+8.10

a-tocopherol 68.02 +5.52°

ICso value; thd oncer bt sample requ I scavenge 50% DPPH free
radicals s under exp '

*k *x*. amount of 1soﬂavone was greater than Mean vgue of M. collettii

TR UHANANEN D3, e
9 Wﬁaﬁﬂim URIINYIA Y
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AULANUNTNYIDS

Figure 4.3 Antioxidant acfivity of M. collettii from 4 provinces in Thailand. Significant difference from control (p<0.05)

¢ .
(Mean . *ami mgmm MTaa.\{ﬁ of M. collettii population *; amount of
isoflavong was le n 1 ‘eollertii population.

0L
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4.1.3.2 Percent inhibition of the free radicals of M. collettii

The PI value was calculated at each of concentration of M. collettii collected
from 4 provinces in Thailand (Table 4.16). The concentration of 20-200 pg/ml
showed significant different. The PI value of M. collettii was compared at the higest
does (200 pg/ml). The sample from Chiang Rai showed the highest PI value and the
sample from Lampang showed the lowest PI value as well as ICso value, whereas

three samples exhibited significant higher and 1 sample exhibited significant lower PI

value than Mean value of M. collettii 1’}}/
7.,

Table 4.16 Percent inhibition (Pl)of M. Ilet

/97/!\\&‘%\
No Sources // A . Cance .»= tracts
i (Provinces) \\
W\ .
20 F FaF-.. (-7 %N\ 30 100 200
1 Chiang Rai 26.97+0.15 4| 44294 28 62415 | 76.38+0.73 | 85.05+1.81 | 90.89+0.45
2 | Chiang Mai 22.90+0.4 6.87 064 | 62.72+0.745 | 74.44+0.82 [ 90.17+0.17
3 | Kanchanaburi | 22.35+0.79 §132.23+0.12 :4 ' |[57.85+0.30 | 68.78:0.77 [89.75+021"
4 | Lampang 16.22+1.14" | 2343+0984° | 36.38+0.27 | 42.85+0.98 | 70.83+0.28
Mean + S.E. 22.12+1.19a | 34.2152.306 | 46.7 58.33+4.34d | 67.78+4.71e | 85.41+2.54f

*, #** P value was greater than the v ollettii population

** PI value was less than¥Mgan value of M. oo}

ﬂ‘iJEJ’W]EJ'ﬂTWEJ']ﬂ'ﬁ
Qﬁﬁa\ﬂﬂim UANINYAY
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4.1.4 Ranking for the antioxidant activity of P. mirifica, P. lobata,
B. superba and M. collettii

The Mean value of antioxidant activity (ICsg) of P. mirifica population,
P. lobata population, B. superba population and M. collettii population (Table 4.17)
showed variation. The results reveal that M. collettii population exhibited the highest
antioxidant activity value (83.06ug/ml), B. superba population showed the second
order (653.64 pg/ml), and P. lobata showed the third order (2,482.00 pg/ml) and
, ;) 2,904.52 pg/ml). In comparison with

P. mirifica population showed the\_, 1

individual plant extracts, there wer antioxidant value than the

Mean value of ant10x1damf a@co;@e direct relation between the

antioxidant activity eff , P. mirifica, P. lobata and

a-tocopherol for the e 4.4).

Table 4.17 The Mea of P. mirifica population,

B. superba opulation, P. lobata and

o-tocopher

Plant extracts =

W
P. mirifica populat

P. lobata - J_\v A=
B. superba population 653.64+38.83"
M. collettii populaﬂJn 83.06+8.10"

a-tocopherol 68.02+5.52F
ICs value; tEi ulﬂtg nEJI mqﬁ w ﬂv’:]ganDPPH free radicals

under expenmental conditions, MeanS.E.

~ o QR B 1 ¢
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3,500 -
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -

500 -

ICs0 (ug/ml)

E

A)

erba M. collettii a-tocopherol
{EH population

Figure 4.4 The Mea 'value of antioxidant activities (ICso) Of P. mirifica population,
B. V’ JZ‘;‘ ation, P. lobata and

"y 'I
o-tocop I!. A, B, C, D, E; sigmificant dif} U ent between test samples

(p<0.05)

ﬂ‘UEl’J'VIEWIﬁWEI’]ﬂ‘i
quﬁﬂﬂim AN Y
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vere against with the plant

extracts ﬁ 30 min compared }ﬁol (yellow color)
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4.2 Mutagenicity and antimutagenicity by Ames’ test (preincubate

technique)

Plant extracts with highest antioxidant activity, P. mirifica from Uthai Thani
(2,904.52+33.24 pg/ml), B. superba from Loei (653.64+38.83 pg/ml), M. collettii
from Chiang Rai (83.06+8.10 pg/ml) and P. lobata (2,482.00+66.11ng/ml) were
chosen for mutagenicity (Table 4.18) and antimutagenicity (Table 4.19).assay by
Ames’ test. The potential mutagenici plant extracts were investigated at the
concentration; 2.5, 5, 10 and 20 mgh&‘lj rifica as well as P. lobata, 0.5, 1.0,
2.5 and 5 mg/plate of B. sup and 20 mg/plate of M. collettii
extract. Positive control Md dl&nosﬁo-mubgens to confirm the reversion

properties of S. Typhim olic activation) for TA 98

strain (0.1 pg/plate) a pectively, B(a)P mutagen
(required the metaboli d TA100 (10 pg/plate),

respectively (Figure 4.6

P. mirifca show and TA100 strain both
with and without enzy,gtic activation. P. ca (2.5 n@plate) showed significant
revertant colonies lower ga]:_af than the negat&y control, but partial killing effect was

not found. ﬂ&éﬁ%]dg %p%%@%ﬁd’*ﬂfcﬁm higher value of

revertant coloni€s$ than negative control and P. lobata under the absence of enzymatic

S D

was also found in TA98 under activation with enzyme.
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4.2.2 Mutagenicity of P. lobata

P. lobata showed neither mutagenic nor toxic effect to TA98 and TA100
strain which absence and presence the metabolic activation, except at highest dose of
TA100 strain as activate with enzyme showed partial killing effect. P. lobata showed

no significantly different as compared with the negative control.

4.2.3 Mutagenicity of B. superba

B. superba showed nei ic effect to TA98 and TA100
strain which absence the&' actiﬁﬁo@rba showed significant the
revertant colonies hihe : ati ut not more than 2 times.
B. superba showed si er and higher value than

P. lobata at same dose [ presence t ivation of enzyme.

M. collettii show '*_ ;  to TA98 and TA100 strain both in the
absence and presence of th Wact on:, Partial killing effect was found at
the concentration of 10 and 20 mg/plate both in. the absence and presence of the

T

100 was found at the

activation with eq;ﬁne in TA98 strain 4
concentration of 5 m i yme. When activation with

est d%. M. collettii showed

significant higher revertaiat colonies than the egatlve control, but not double as well

et ﬂ‘iJEJ’WlEJWﬁWEJ']ﬂ‘ﬁ
’QW’]Mﬂﬁm URNINYA Y

enzymatic, partial killing was
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Table 4.18 Mutagenicity of the plant extracts analyzed by S. Typhimurium TA 98 and

TA100 on non-metabolic and metabolic activation

Plant extracts Concentration Average of his” revertant colonies (Mean+SE)
(mg/plate)
TA 98 TA 100
-S9 mix +S9 mix -S9 mix +S9 mix
P. mirifica 0 136.02+7.70 165.04+18.00
(Uthai Thani) 2.5 134.31£1.55 137.60+5.03°
5 137.34+3.10 142.33+3.21
10 o 57 PK 161.00+9.52
20 Q PK PK
P .lobata 0 54 S.__\RO\'}SO.&iS.ZO 168.66+3.71
2.5 2+2.7 142.64+1.40 151.62+1.20
5 \ 143.01+1.52 160.01+2.52
10 55.77+4.10 164.74+2.90
20 162.32+3.90 PK
B .superba 0 123.66+4.92 168.62+16.72
(Loei) 0.5 102.61+2.32 186.00+4.70
1.0 110.00+5.53 192.02+4.51
2.5 109.13+3.72° 200.63+6.70"*
5.0 108.60+1.40° 201.04+2.00x,
M. collettii 0 31.08+ e 109.63+4.71 151.64+6.30
(Chiang Rai) 2.5 33, 6-7*3:’5‘11. v 150.30+6.12"*  149.01+4.90
S 33.32+2.60 153.72+5.01°
10 168.80+0.70
20 - . PK
Positive control (pg/plate) D ﬂ
AF, 2+7 60 ND ND
‘Fi‘LJESED ‘VIEJ‘V] 1N ’]ﬂf‘ﬁm .
B(a)P ﬂ ND
883.00+5.42

ND- Notlaﬁm SHEDPUMRKPREE

- SIgmﬁcant compared with negative control (p<0.05), but non-mutagenic (the number of

revertant colony less than 2 times of control)

a ; significant compared with P. lobata at same dose (p<0.05)

PK ; partial killing effect
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4.2.2 Antimutagenicity of plant extracts

4.2.2.1 Antimutagenicity of P. mirifica

P. mirifica (10 mg/plate) showed weak antimutagenicity in TA98 strain

(-S9 mix) and there showed positive antimutagenicity in TA100 strain (+S9 mix)

4.2.2.2 Antimutagenicity of P. lobata

antimutagenicity (-S9 mix) as
well as at the concentration-of- n under enzymatic activation
(+S9 mix) while at hig 56" (4 : ‘31tive antimutagenicity in
strain TA98. P. lobata and 26 howe eak antimutagenicity as well as
at dose 5 and 10 mg/ple

B. superba (0.5 howed weak antimutagenicity in TA100 (-89 mix)
while other concentration s __ egative in either TA98 or TA100 strain.

M. collettii (1@1(1 20
respectively under the abjege of the metabob ¢ activation (-S9 mix) but showed weak

and posmve rfﬂaﬁ é'gf ﬂlﬂ:lﬂﬁ Wﬁ:%bﬂc‘ﬁ:twanon (+S9 mix)

in TA98 straif}] M. collettii mg/plate) showed strong antlmutagemc]ty in the

TR AN A Y

itive ﬂl strong antimutagenicity,



Table 4.19 Antimutagenicity of P. mirifica, B. superba and M. collettii in

79

comparison

with P. lobata in S. Typhimurium TA98 and TA100 strains, in the absence and

presence of the metabolic activation system

Treatment | Dose Antimutagenicity
(mg/plate) (PI value)
TA98 TA100
-89 +S9 -S9 +§9
P. mirifica 2.5 8.21+5.92" 0 3454221 0
(Uthai 5 18.32i2.74: ) 2.47+1.80° 7.34+2.82°
Thani) 10 27.58+1.917 ND 42.09+7.417
20 ND / ND ND
P. lobata 2.5 6.83+190° 297.03+0.97" o 7974153 18.50+7.62"
5 w"" 28.5 . 16.02+1.107 26.81+4.40"
10 29.7 9.09-+2.26 21.29+7.12" 35.53+3.01"
20 - DN, 2.73+8.26" ND
B.superba | 0.5 i o) 73 flo\ 4.83+4.03" 0
(Loei) 1 "1944.9 == 4 2.41+0.40° 0
2.5 4638130 £, (o4 @ A O 0
5 0- Lr S iﬁg’ £. - 0. 0:
I 1 e
J A, . .
M. collettii 0.5 off  pal 224128 0
(Chiang Rai) | 1 SAQH 0" S 0.57+1.63 0
25 By T T R 2.30+1.70° 0
5 56.91+0 4 MNami—s; ND 13.42+0.57
10 63.79+1.247 04 )\ 52, ND 85.10+4.717"
20 .}1 ND = - N £ ND ND
- A )
Spontaneous o0£T.2 .32+6.61 119.00+6.21
. 2
AF, 0.1 ~ 505.66+ ND ND
0.01 ND ND 94.32+8.80 ND
B(a)P 10 ~ ND 742.%1}22.52 ND ND
5 705.00+29.11

*, Negative antimutagenicity effect

** Weak a

mﬂﬁfmm YRIINYIA Y

S Strong antimutagenicity effect

ND = Not determined

LK)
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Figure 4.7 The revertant colonies of mutagen in S. Typhimurium TA100

80



81

4.3 Genotoxicity by micronucleus test

The PCEs and NCEs of erythrocytes, which stain differentially, the
combination of the May-Gruenwald and Giemsa stains PCEs bluish and NCEs
relatively red dish in color and micronucleus in PCEs (Figure 4.8). An increase in the
frequency of micronucleated PCE (MNPCEs) in test agent-treated animals is an

indication of induced chromosome damage

4.3.1 Dose variation n@‘ ’///

The preliminary Pleuﬂorrq M. collettii crude extract

at the concentration app

g B. W. in male rats at 30

hours is shown in Ta dose showed significant

diffece as compared up (Table 4.20).

Table 4.20 Micronucleus tgst i . Qup ‘ administration of

PCEs/NCEs
~ Time - | MN/1000PCEs
Samples i (MeantS.E.)
0 ; caS E.)
I_ . | e Male
No treat - z.ﬁio.so 0.57+0.11
1% absolute ethanol 2.3340.88 0.53+0.05

M. collettii ﬂ EJ flﬂsa' 0.53+0.71
QU 0.67+0.09"

aJ
9 Y5 A1919811N ﬂzﬁ q El}“ﬂ"s“
Cyclophospham Nidoob N VI | o RBisbS .33+0.50

(i.p)

N ]

* ** Significant diffence (p<0.05)
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4.4.2 Time variation study of plant extracts

The frequency of micronucleated polychromatic erythrocytes (MNPCEs) in
1,000 PCEs and the ratio of PCE to NCE after 24, 48 and 72 hours exposure to
P. mirifica, P. lobata, B. superba and M. collettii extract crude extract (Table 4.21).

4.4.2.1 Micronucleus test of P. mirifica

P. mirifica extract showed nonsmutagenic and non-toxicity effect to bone
marrow cells of male rats. P. nurifica showe | ignificant difference as compare
with the negative control groups .04 icronucleus frequencies and

PCEs/NCEs of P. mi@e si@rent as compared with

1
P. lobata.
h.?;\

4.4.2.3 Micronuclens fest ¢

P

B. sup . reaklvy-mutac enica ivity and non-toxicity
effect to bone marroWw- cells of male r - se.~B: ‘superba could induce
significantly increase in'the frequency of MNPCEs after 24 hours as compared with

the negative control ( <0.01). Micronucledis’frequencies of B. superba exhibited
significant dif@i Qﬁ

A Vet gl
QRIRATRRAITNY 1A

M. collettii showed weak mutagenic activity but non-toxicity effect to
bone marrow cells of male rats. M. collettii exhibited significant increase of the
MNPCE frequencies after treated sample in comparison to the negative control. The

micronucleus frequencies of M. collettii exhibited significant different (p<0.01) as

compared with P. lobata.
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Table 4.21 Micronucleus test in rats’ bone marrow after oral administration of plant

extracts at 24, 48 and 72 hours

Compound Dose Time No. of MN/1000 PCEs PCEs/NCEs
(g/kg B.W.) (hours) (Mean#S.E.) (MeantS.E.)
Male Male
1%EtoH 1.49+0.22 0.62+0.03

1.9740.35 0.65+0.04
B140.33 0.70+0.03

P. mirifica 0.59+0.06
(Uthai Thani) 0.74+0.05
0.63+0.04
P. lobata 0.63+0.03
0.65+0.03
0.70+0.05
B. superba 0.56+0.06
(Loei) 0.70+0.04
0.60+0.07
M collettii 0.52+0.06
(Chiang Rai) 0.70+0.04
0.68+0.06
Cyclophosphamide 0.39_-t0.03'::Zl
(i.p) : 1240067 0.40J_r0.05wa
72 14.43+1.16 * 0.34+0.04

L - (¥

MeantS.E., n = 6, 2000 PCEs scored ;2 r‘animal, Mean#S.E., n = 6, 1,000/erythrocytes

(PCEs+Nas) %aﬁ w0 ld 4 VI 1 ’] ﬂ d ,-] o e

®3 Slgmﬁca?xt difference from control (p<0 01)
**: Ratio of PCEs/NCEs in 1,000 erythrocytes/slides (<0.1) as no toxic effect
a ; Significant difference from P. lobata (p<0.01)
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1% EtoH

& P. mirifica

O P. lobata

@ B. superba

8 M. collettii

B Cyclophosphamide

MNPCEs/1000 PCEs

Figure 4.8 The micronucleus per 1,000 PCEs in bone marrow of male rats after oral
administration "at 24, 48 and 72 hours of P. mirifica, P. lobata,
Bisuperba and M. collettii extracts
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Figure 4.10 A photograph of rat whole bone marrow smear showing the microscopic
observaio “hromatic  erythrocyte of
cyclophnﬁha : '}J
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