CHAPTER IV

RESULTS

1. Setting up the isoflavone analysis
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isoflavone than 280 nm. #M'he@bsg 280 nm showed isoflavone

content of 81.65 mg/100g#po, nd l\‘t mg/100g powder powder,
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respectively (Table 4, Figure 1

Five _-_'i;_ g ¢ injected to generate

calibration curve. Calibfa 1, enistin, daidzein and

gnistein were plotted bet "‘! en peak icrogra ‘l. njected (x) and obtained

r’ of 0.9999, 0.9995, 0.9995¢ 0-9999 and 0.9993, respectively. (Figure 14-18)
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Table 4 Isofla\ﬂ‘ne content in mg/ I‘QOg powder of P. mzrzf ica clone Chlang Dao
Wavelength | Pyerarin Daidzin Genistin | Daidzein Genistein Total
(nm) (Mean+S.E.) | (MeantS.E) | (MeantS.E.) | (MeantS.E.) (Mean+S.E.) (Meant+S.E.)
254 17.56+0.09 | 19.42+0.87 | 37.84+4.88 | 6.82+0.62 2.01+0.17 81.65 +4.64
280 9.53+0.06 | 1486+0.19 | 11.93+0.06 | 4.34+0.03 1.23+0.01 40.66 +0.16
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Figure 13 Isoflavone content in mg/100g powder of wild P. mirifica

clone Chiang Dao in comparison with wavelength
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Figure 14 Calibration curve of Puerarin
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Figure 15 Calibration curve of Daidzin
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Figure 18 Calibration curve of Genistein
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2. Qualitative analysis of the varied sample preparation

48

Comparative isoflavone analysis from samples derived from 4 different

preparative method namely methanol, ethanol and water extract of the tuber powder

as well as spray dry of the tuber juice revealed that spray dry exhibited the highest

amount of isoflavone (109.66 mg/100g powder). Methanol extract showed the second

Figure 19).

Table 5 Isoflavone com/

clone Chiang Dao

in comparison D 7
Puerarin d .G D nistein Total % relative
Preparation .
(Mean+S.E.) (Me E (Mga Mean (Mean+S.E.) | (MeantS.E.) amount
ki)
Spray Dry [41.503 +0.22| 32.87 +£0.82 )- +0.20 | 2.42 +0.09 [ 109.66 + 0.57 31.38
o,
Methanol 11.67 +0.06 0.11] 54.58 +3.08 30.83
Water 8.92+0.12 b +0.09 | 26.09 +1.56 8.08
Ethanol 1.63 +0.01 1.2"1—&2 2.33 +0.06 419+ 0.12 10.49+0.08| 6.90+0.12 27.81
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Figure 19 Isoflavone content in mg / 100g powder of P. mirifica clone

Chiang Dao in comparison with preparation
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3. Isoflavone HPLC fingerprint analysis of wild P. mirifica collected from

29 provinces.

The isoflavone content by HPLC analysis from wild P. mirifica collected
from 29 provinces in Thailand showed a significant variation with the maximum

amount of 198.29 mg/100g powder from Kanchanaburi province and the minimum

amount of 18.85 mg/100g powder from nce (Table 6, Figure 20). The great
difference was clearly demonst : ref the minimum and maximum
content samples. The sampl : m isoflavone only 9.51 % of
the sample from Kanchane '3 -.\ Nan province contained

isoflavone 43. 12 % of: t collected site namely

Kamphaeng Phet proving lhighest amount namely
Lamphoon province conta nchanaburi province. The
different in isoflavone contej cffe ‘fi' bsepyed among th e other samples.

The mean valuesof DUELONEAROS al 29 collected samples were
compared. There were 5 safmplgs, inglud 0] he 1g Son, Sakon Nakhon, Chiang

Mai, Lamphun and Kanchanaburf NCE=E ed Significant higher level and 4

samples, including samples coliectedi- » amphaeng Phet, Petchabun and
Nakhon Ratchasima pgo¥ince exhibited significantiower- gvgl than mean value of

isoflavone content of thie? a‘i 8/100¢c powder).
-

I
The ﬁolﬁong &ontent of P. loBata was found to be 46.18 % of the

e ool Kibbdael el Thidess s % of e

minimum amount sample from Nan prgvince. It was und that thereﬁere 5 samples

o ATV  Fpn

province eXhibited significant higher level and 16 samples, including samples

maximum amou

collected from Phetchaburi, Phrae, Lop Buri, Loei, Chaiyaphum, Uttharadith, Nakhon
Sawan, Chiang Rai, Nong Bua Lam Phu, Phayao, Prachuap Khiri Khan, Chumphon,
Phrachin Buri, Petchabun, Nakhon Ratchasima, Kamphaeng Phet and Nan province

exhibited significant lower level than amount of isoflavone in P. lobata.
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In comparison with the percentage of individual isoflavone , sample collected
from Phetchabun, Mae Hong Son, Uthai Thani, Sakon Nakhon and Chumphon
province exhibited the highest percentage of puerarin (72.81 %), daidzin (27.80 %),
genistin ( 64.82 %), daidzein ( 18.08 %) and genistein (3.56 %), respectively whereas
sample from Phetchaburi, Phetchabun, Phetchabun, Chiang Mai and Kamphaeng Phet

province exhibited the lowest percentage of individual isoflavone (Table 7, Figure
21y

The percentage of indj idual  isoffaefe P. lobata was found to be

puerarin 35.87 %, daidzin 23 06"%=senisti ) Yidzein 11.29 % and genistein

i\\\

province exhibited highem®perg D -.u. in amples including samples

haiyaphum and Phayao

collected from Mae HongfSoaf" [Og ha \ f: ad Prachuap Khiri Khan

Z ﬁ plesyexcept Phetchabun province
d \ g samples collected from

exhibited higher percentag

exhibited higher percentage

Sakon Nakhon, Kanchaffabusi, JCh 0 ang \- ovince exhibited higher
percentage of daidzein and 2% s plg{ﬂﬂé‘ dg san ples’ ollected from Chumphon,
Tak, Nakhon Sawan, Sakon *ufffﬂ P hits? “Raiyaphum, Phetchaburi, Lop
Buri, Phayao, Nan, Nakhon Ratchas: :_e;_. 4 _,f Nong Bua Lam Phu, Phrachin
Buri, Kanchanaburi, Liampan: o, Phetchabus : __7_:} Mae
Hong Son, Lamphun V. o igher percentage of

T
genistein as compared wi E[ . lobata. (Table 7, Figure 21). &

The coﬂ B NS TN Fuen s vt

puerarin content o P mirifica collecfed from 29 }zc.)vmces in Th 1 nd showed a
QA FERFRAUNGNLAG B o
Sakon NakRon province and the minimum amount of 5.32 mg/100g powder from Nan
province (Table 8, Figure 22). In comparison with the mean isoflavone content of the
total 29 collected samples, there were 3 samples, including samples collected from
Sakon Nakhon, Kanchanaburi and Mae Hong Son province exhibited significant
higher level and 1 sample from Nan province exhibited significant lower level than

mean value of the total collected samples (22.01 mg/100g powder).
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There were 3 samples, including samples collected from Sakon Nakhon,
Kanchanaburi, Mae Hong Son province exhibited significant higher level and 20
samples, including samples collected from Phrae, Saraburi, Chiang Rai, Lop Buri,
Chaiyaphum, Kamphaeng Phet, Sukhothai, Nakhon Sawan, Phetchaburi, Nakhon
Ratchasima, Phayao, Nong Bua Lam Phu, Phrachin Buri, Uthai Thani, Prachuap Khiri
Khan, Petchabun, Ratchaburi, Chumphon, Loei and Nan province exhibited

significant lower level than amount of 18oflayaonegas compared with P. lobata (32.85

mg/100g powder, Table 8, Figur ;

The analysis o \\ sample collected from
\ \\‘v‘ mg/100g powder) and

Kanchanaburi province sho \\
the minimum amount waS Tow | e f b \'\a\ \s Apce (2.36 mg/100g powder,
Table 9, Figure 23). In c@ffipg 1 Wit e } soflayoné content of the total 29

collected samples it was foufi neluding samples collected

from Kanchanaburi, anld othai province exhibited

Lamp
significant higher level and Nakhon Ratchasima and Nan
province exhibited significant lo —-—-' Tican value of the total collected
samples (14.96 mg / 100yg powder): = °

There were -;f__:c from Kanchanaburi,
Lamphun and Chiang M igher level and 21 samples,

including samples collecteél from Lampang, Nakhon Swan Ratchaburi, Loei,
Uttharadith, Phr Lam Phu, Sakon
Nakhon, Phrae a%rﬁﬂ Gi‘nmﬁmﬁi Rai, Phayao,
Chumph Bj‘ province
exhxblteda ﬁ’j ﬁﬁlﬁﬁp u‘ﬁﬁ?ﬁyﬁMared with

P. lobata (2 .94 mg/100g powder, Table 9, Figure 23).

The analysis of genistin content revealed that the sample collect from
Kanchanaburi province exhibited the maximum amount (85.69 mg/100g powder) and
the minimum amount was found in sample from Nan province (7.62 mg/100g powder,
Table 10, Figure 24). In comparison with the mean isoflavone content of the total 29

collected samples it was found that there were 4 samples, including samples collected
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from Kanchanaburi, Lamphun, Chiang Mai and Mae Hong Son exhibiting significant
higher level and 5 samples, including samples collected from Kamphaeng Phet,
Phrachin Buri, Phetchabun, Sakon Nakhon, Uttharadith and Nan exhibited significant
lower level than mean value of the total collected samples (35.84 mg / 100 g powder).

There were 15 samples, including samples collected from Kanchanaburi,

Lamphun, Chiang Mai, Mae Hong Son, Sukhothai, Ratchaburi, Uthai Thani, Tak, Lop

Buri, Loei, Saraburi, Phetchaburi, Chur off, yLampang and Phayao exhibiting
significant higher level and 5 sam| includin€fZmbles collected from Kamphaeng
Phet, Phrachin Buri, Phetcha -m_.‘:::'. Nakhie aradith and Nan exhibited
significant lower level tha s0flavongsas € ed with P. lobata (25.63
mg/100g powder, Table 1 7

The analysis of

. ',
['the sample collected from

Uthai Thani province exhibi Aii’ %\\\3\ g/100g powder) and the
minimum amount was fo Ratchasima | n (1.20 mg/100g powder,
Table 11, Figure 25). e | \

In comparison with content of the total 29 collected

o~

samples, there were 3 sample 1.3:% 4 collected from Uthai Thani,
Kanchanaburi and Sulk Jothai exhibited sienificar t highe #dgvel and 5 samples,
—_———— ]

including samples -v- : hete'Chiang Rai, Prachuap

. | : : 1l
Khiri Khan and Nakhon -'-‘ﬂ'l chasima exhibited significant lofder level than mean value

of the total collecte sample§ @nl 3 mg/100g potder).

There v@iuﬂﬂg m@‘ﬁgl cﬂclt}lmgKanchanaburi and
Uthai Thani exhibﬂed significant higher level and &5 samples, inwding samples
collected ’anw,a;ﬂﬁﬂaﬁ m, ﬂ%ﬂrqmm, ﬂaﬂ‘long Son,
Nong Bua fLam Phu, Uttharadith, Chaiyaphum, Ratchaburi, Loeli, Phetchaburi,
Lampang, Phrae, Saraburi, Sakon Nakhon, Nakhon Sawan, Tak, Phrachin Buri, Nan
Phayao, Chumphon, Lop Buri, Kamphaeng Phet, Chiang Rai, Prachuap Khiri Khan
and Nakhon Ratchasima exhibited significant lower level than amount of isoflavone

as compared with P. lobata (10.34 mg/100g powder, Table 11, Figure 25).
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The analysis of genistein content revealed that the samples collected from

Uthai Thani exhibited maximum amount (3.66 mg/100g powder) and the minimum

amount was found in sample collected from Chumphon province (0.07 mg/100g
powder, Table 12, Figure 26).

In comparison with the mean isoflavone content of the total 29 collected

samples, there were 3 samples, including samples collected from Uthai Thani,

Kanchanaburi and Ratchaburi exhibitéd} Siguificant higher level and 3 samples,

powder).

There were 9 s ed from Uthai Thani,
Kanchanaburi, Ratchab ' Phu, Chaiyaphum,
Phitsanulok, Lampang and#Maé Woglg ‘, - s ant higher level and no
samples exhibited significa gleve] arhount'o o as compared with

P. lobata (0.81 mg/100g powd

AU INENTNEINS
ARIAIN TN TN
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Table 6 Isoflavone content in mg/100g powder of wild P. mirifica from 29 provinces

in comparison with P. lobata

No. Province Puerarin | Daidzin | Genistin | Daidzein | Genistein| Total |Relative
(Mean#S.E.) | (Mean#S.E) | (Mean+S.E.) | (Mean+S.E.) | (Mean+S.E.) | (Mean+S.E.) | amount
1 Kanchanaburi 45.25+1.1150.24+3.23 | 85.69+1.23 | 13.92+1.26 | 3.194+0.29 [198.29+4.6 100
2 Lamphun 33.18+0.92 | 28.35+0.68 | 84.13+0.54 | 8.59+0.09 | 0.76+0.36 |155.00+1.4 | 78.17
3 Chiang Mai 35.55+3.57 | 27.39+ 74 | 8.38+0.22 | 1.9340.54 [131.25+9.0 | 66.19
4 Sakon Nakhon 87.05+0.79 | 11 : 78+0.37 | 1.4240.14 |119.57+1.3 | 60.30
5 Mae Hong Son 36.99+2.0 74w 55.44+ 27 | 1.54+0.08 [119.12+6.5 | 60.07
6 Uthai Thani 10.85+1.0 [ S@17+ - sy 3.66+0.16 |102.86+6.5 | 51.87
7 Sukhothai 14.1240 4 0.73+0.23 {102.52+5.3 | 51.70
8 Lampang 34.65+1 ; 0 1.54+0.12 | 91.80+1.72 | 46.29
9 Tak 29.06x2.048 8 - ’j 27171.15+0.19 | 87.60+4.87 | 44.18
10 Saraburi 23.4248F7 | g7 5 3 0.87+0.46 | 85.01+4.04 | 42.87
11 Ratchaburi 8.85+0 0.7 1 H 2.54+0.15 | 84.77+2.67| 42.37
12 Phitsanulok 35.24+1.068' | i ¢ 23 | 1.63+0.05 | 84.02+1.91| 42.75
13 Phetchaburi 13.19+0:45 .82+, 33 3 +024 | 1.13+0.04 | 78.71+3.15| 39.69
14 Phrae 25.20+1.549710. * fsz 5.45%0.56 | 1.34+0.14 | 73.16+4.21 | 36.89
15 Lop Buri 19.50+1.44 4_89' 42+0.79 | 0.98+0.09 | 69.21+3.77 | 34.90
16 Loei 7 30+0.15 | 68.72+4.36 | 34.66
17 Chaiyaphum 1 189+0.42 | 67.13+5.47 | 33.85
18 Uttharadith 30.2540.44 = .88+0. 0.87+0.01 | 62.96+1.03 | 31.75
19 Nakhon Sawan 13. 34+1£}6 28+1.64 | 27 71_-*;0.;5 4.70+0.37 | 0.7240.32 | 62.75£3.24 | 31.64
20 Chiang Ral Qo 8! gsieqz .56%0.28 | 60.87+3.30 | 30.70
21 | Nong Bua Lam P"ql 2 11 1__ 3.65+2.1 7.%20.9!5 P.91g0.25 57.58+3.61 | 29.03
22 ["h‘y 12.91+0.9 8,.46+0.6{ ) £03+0.36 0.73i0.m 57l.56i3.02 29.04
23 Prachuaﬂh | ﬁﬂ 3 17 1 ). SO 05+2.57 | 26.75
24 Chuniphon 8.45+0.22 | 7.38+1.11 |34.17+4.81 | 2.64+0.26 | 0.07+0.06 | 52.70+5.46 | 26.58
25 Phrachin Buri 12.42+0.26 | 13.05+0.65 | 16.69+0.78 | 4.28+0.56 | 0.51+0.09 |46.94+1.12 | 23.67
26 Phetchabun 9.40+0.46 | 10.48+0.67 | 15.54+1.61 | 8.11+0.05 | 1.29+0.02 | 44.83+1.73 | 22.32
27 | Nakhon Ratchasima | 13.09+0.77 | 5.61+0.07 |24.15+1.42 | 1.20+0.37 | 0.21+0.19 |44.27+1.27 | 22.61
28 Kamphaeng Phet 15.44+1.14 | 7.01+1.10 | 18.50+4.45 | 2.31+0.11 | 0.46 +0.08 | 43.71+4.02 | 22.04
29 Nan 5.32+0.44 | 2.36+0.22 | 7.62+1.36 | 3.31+0.31 | 0.24 +0.04 | 18.85+1.92 | 9.51
Mean 22.01+1.77 | 14.96+1.02 | 35.84+2.04 | 6.13+0.38 | 1.24+0.09 | 80.79+4.13 B
P.lobata 32.85+0.72 | 21.94+0.74 | 25.63+0.86 | 10.34+0.79 | 0.81+0.08 [ 91.58+3.18 | 59.08
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Figure 20 Isoflavone content in mg/100g powder of wild P. mirifica from 29 provinces in comparison with P. lobata
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Table 7 The percentage of puerarin, daidzin, genistin, daidzein and genistein of wild

P. mirifica from 29 provinces in comparison with P. lobata and ranked

according to Table 6

No. Province Puerarin | Daidzin | Genistin | Daidzein | Genistein
1 Kanchanaburi 2821 12.52 40.42 17.57 1.28
2 Lamphun 35.33 16.03 4233 5.28 1.04
3 Chiang Mai 29.57 12.68 54.55 2.70 0.49
4 Sakon Nakhon 34.66 18.08 2.89
5 Mae Hong Son . * 35.55 9.12 1.08
6 Uthai Thani ™ 3 4.82 5.02 0.12
7 Sukhothai 14 3.98 1.10
8 Lampang \ 533 597 1.27
9 Tak - 12.95 3.32
10 Saraburi 90 1 0 3.54 0.82
3 Ratchaburi G 4.16 7.49 115
12 Phitsanul o3 91 10.46 281
13 Phetchaburi ESIZIE, |0 156.91 9.58 1.89
14 Phrae . 57.03 3.50 1.41
15 Lop Buri 3485 , 4, 41.85 7.45 1.83
16 I ] 7.62 1.44
17 Chaiyapl 9.95 1.94
18 Uttharad 16 7.49 1.15
19 Nakrhon Sawar o 10.44 .il 6 60.34 8.07 2.99
20 Gﬂ g g |q4f3] = s7» 1.02
21 No;qpua Lam Phu 33.17 1024 1 3007 5.20 1.32
2 20 4 e 184 Saﬁ%'ﬂ QY 4 1.68
23 ch irfKHa 4. % 0.71
24 Chumphon 10.55 21.10 48.78 16.02 3.56
25 Phrachin Buri 31.05 14.80 46.54 6.32 1.29
26 Phetchabun 72.81 9.60 12.40 4.00 1.19
27 Nakhon Ratchasima 27.08 20.87 44.19 6.39 1.47
28 Kamphaeng Phet 21.41 18.29 54.27 5.54 0.49
29 Nan 22.82 25.34 4321 7.02 1.61

P. lobata 35.87 23.96 27.99 11.29 0.88
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Table 8 Puerarin content in mg/100g powder of wild P. mirifica from

29 provinces in comparison with P. lobata

No. Province Puerarin
(MeanzS.E.)
1 Sakon Nakhon 87.05+0.79
2 Kanchanaburi 4525+ 1.11
3 Mae Hong Son 36.99 +2.07
4 Chiang Maj. 35.55+3.57
5 Phi 3524+ 1.06
6 34.65+1.34
7 - - .18+0.92
8 .25+0.44
9 6 +2.07
10 ot 520+ 1.54
11 1 2 +1.21
12 ai - 2+ 1.42
13 s & - 9.50 + 1.44
14 (¢ ap = 5.83+243
15 Kafph o 15.44 + 1.14
16 S A7 14.12 +0.94
17 46
18 +0.45
19 akhon Ratchasi 13499 + 0.77
20 & Lhayao 1291 +0.99
21 ng Bu u 12.85k+ 0.4
22 Phrachin Buri {2.42-1 0.26 7
huap I ; IOE _E 1.03
- 25 Phetchabun 9.40 + 0.46
26 Ratchaburi 8.85+0.36
27 Chumphon 8.45+0.22
28 Loei 6.54 +0.66
29 Nan 5.32+0.44
Mean 22.01+1.77
P. lobata 32.85+0.72
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Table 9 Daidzin content in mg/100g powder of wild P. mirifica from

29 provinces in comparison with P. lobata

No. Province e

(Mean+S.E.)

1 Kanchanaburi 50.24 +3.23
2 Lamphun 28.35+0.68
3 Chiang Mai 27.39'4:5.32
4 Sukhot 25.09 +1.50
5 Ut 21.70 £ 0.84
6 20.82 +1.78
7 7.92+0.59
8 63 +1.74
9 : 59 +0.08
10 i +1.64
11 i N +0.79
12 i o 194224

13 : - 13.69+0.21
14 PliFachi = 3.05+0.65
15 hai == 12.91 + 1.44
16 AZ 12.26 +0.13
17 4 3.02
18 +0.21
19 Phrae 5+1.18
20 @ gRhechabun A 10.48 + 0.67

4 : #
21 rac Ja¥< hIHh‘F < g! ]0§
22 Tak P 8.97 4_: 0.99 P

25 Chumphon 738+ 1.11
26 Kamphaeng Phet 7.01 £1.10
27 Lop Buri 6.84 +0.09
28 Nakhon Ratchasima 5.61 +£0.07
29 Nan 2.36+022
Mean 1496 +1.02
P. lobata 21.94+0.74
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Table 10 Genistin content in mg/100g powder of wild P. mirifica from

29 provinces in comparison with P. lobata

No. Province Genistin
(MeantS.E.)
1 Kanchanaburi 85.69+1.23
2 Lamphum 84.13 +0.54
3 Chiang Mai 58.00 +£0.71
4 Mae Hong,Sa 5544 +3.43
5 51.43 +2.40
6 51.15+1.75
7 0.17 +3.57
8 13.86 + 1.91
9
10
11
12
13 pr 4.17 +4.81
14 M ' t‘- 33.30 +0.08
15 3243 +1.35
16 30.61 +0.81
17
| -
18 ,,';,. 8 +2.43
19 Chaiyaphum J-I‘;“ 48 +2.33
20 | & &akhon Sawan 27.71+0.75
——Fz : : :
22 Nakhon Ratcha;ima 24.15+1.42 yE
q 4 Kamphaeng Phe 850+4.4
25 Phrachin Buri 16.69 +0.78
26 Phetchabun 15.54 + 1.61
27 Sakon Nakhon 14.83 +0.22
28 Uttharadith 10.27+0.19
29 Nan 7.62 +1.36
Mean 35.84 +2.04
P. lobata 25.63 +0.86
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Figure 24  Genistin content in mg/100g powder of wild P. mirifica from 29 provinces in comparison with P. lobata
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Table 11 Daidzein content in mg/100g powder of wild P. mirifica from

29 provinces in comparison with P. lobata

) Daidzein
No. Province
(Mean+S.E.)
1 Uthai Thani 16.48 +1.35
2 Kanchanaburi 13.92 +1.26
3 Sukhothai 11.16 +0.85
4 Lamph: 10} 8.59 +0.09

5 i2 ‘“—U//"-— 8382022

8.11 +0.05

oty | e

: ,.uf/’lli“\\\:c\ 21127
) ﬁ%.ﬂ\\ S o 2 096
o T AN N
| # R ?\\\\ 05
o | 2R Ny
13 lm _l\ W 6.50 £ 041
14 e Tﬁtﬂi “\\

15 mag 5.72+0.09

6.00 +0.24

16 5.45 +0.56
‘ v
17 \ S :-;“.w—_..:_'!.o
o |
L -
18 —t ‘2:- +0.37
19 A0 + 0.37
20 € & Tk 4.56 +0.32
‘ r F ‘A s r rF . -
21 pbadlif o |
22 Nan 3.31+0.31
- - e
VRINATHHR I RETA Y
. 2 © 7 " "Chim ! 5264102 N
25 Lop Buri 242 +0.79
26 Kamphaeng Phet 231+0.11
27 Chiang Rai 2.16 +0.08
28 Prachuap Khiri Khan 2.11+£0.36
29 Nakhon Ratchasima 1.20 +0.37
Mean 6.13+0.38
P. lobata 10.34 +0.79
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Figure 25 Daidzein content in mg/100g powder of wild P. mirifica from 29 provinces in comparison with P. lobata



Table 12 Genistein content in mg/100g powder of wild P. mirifica from

29 provinces in comparison with P. lobata

N, Province Genistein

(Mean+S.E.)

1 Uthai Thani 3.66 +0.16

2 Kanchanaburi 3.19+0.29

3 Ratchaburi 2.54+0.15

4 Chiang Mai iy 1.93 +0.54

' r

5 Nong Bug EH{/A 1.91 +0.25

6 Chaiy & 1.89 +0.42

7 1\\\ 63 +0.05

o

8 \%% 4+0.12

9 N | 54 +0.08

10 42 +0.14
11
12
13
14
15
16

17 | Ne——>araby

18

19 Lamphum 046+ 0.36

20 ¢ &phayao 'Y 0.73 +0.30

22 m Nakhon Sawag 0.72+0.32

iy —
s # i
" "Phrachin'Bu 0.51'£0.0

25 Chiang Rai 0.50 +£0.28

26 Kamphaeng Phet 0.45 +0.08

27 Nan 0.24 +0.04

28 Nakhon Ratchasima 0.22+0.19

29 Chumphon 0.07 +0.06

Mean 1.24 +0.09

P. lobata 0.81 +0.08
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Figure26 Genistein content in mg/100g powder of wild P. mirifica from 29 provinces in comparison with P. lobata
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4. Analysis of the influence of different collected site on isoflavone

content of P. mirifica collected from the same province.

The analysis of isoflavone content of the collected samples from 5 districts
in Chiang Mai province revealed that all the analyzed samples showed significant

different isoflavone content from each other (p < 0.05). The sample from Hod district

puerarin (39.31 mg/100g powder), ‘dait BU0Me g powder), genistin (59.67
mg/100g powder), daidzein (: 100g, id_genistein (1.49 mg/100g
powder). The sample fro

isoflavone (42.26 mg/100;
daidzin (8.01 mg/100g p

the lowest amount of
b6:13 mg/100g powder),
gspowder), daidzein (3.42

mg/100g powder) and genis 8,13, Figure 27).

o

The analysis of 1 2d Samples from 3 districts

in Lampang province reveale e ONten s slightly different between

samples from Koh Ka and Hangc f;.-r ot ificantly different from Thern

district. The sample from Koh K r;‘.',",e icher level of puerarin (34.65

mg/100g powder) as r'__,———-—-——,, ct (20.85 mg/100g

L
e'sdmple from Hangchat
I

“mg/100g powdet) as compare with the

nd Thern district (6.27 mg/100g

e R 3 TS A S
R FARGAT AR A} e

in KanchanaBuri province revealed that the isoflavone content was different among

powder) and Hangchat .V,

showed high amount of idzein (19.

samples. The sample from Srisawat district showed highest level of isoflavone content
(198.29 mg/100g powder) as well as the highest amount of puerarin (45.25 mg/100g
powder), daidzin (50.24 mg/100g powder), genistin (85.69 mg/100g powder),
daidzein (13.92 mg/100g powder) and genistein (3.18 mg/100g powder). The sample
from Sai Yoke district showed moderate level of isoflavone content (78.14 mg/100g
powder) as well as the amount of puerarin (7.15 mg/100g powder), daidzin (16.61
mg/100g powder), genistin (45.93 mg/100g powder), daidzein (6.73 mg/100g powder)



and genistein (1.71 mg/100g powder). The sample from Thongphaphum district
showed the lowest isoflavone content (30.67 mg/100g powder) as well as the lowest
amount of puerarin (8.33 mg/100g powder), daidzin (4.01 mg/100g powder), genistin
(13.69 mg/100g powder), daidzein (4.01 mg/100g powder) and genistein (0.62
mg/100g powder, Table 15, Figure 29).

The analysis of isoflavone content of the collected samples from 3 sites in 2

districts in Saraburi province revealed that iSaflavone content is different among

samples. The sample from Mua Lek di ric i 50 wed highest level of isoflavone
content (85.01 mg/100g pow ez-;.._;...“ sangple Trof Phraputthabat district showed
moderate level of isoflavo 56.39 _ing __ o powder). The sample from
Muak Lek district site I tent (43.99 mg/100g

powder, Table 16, Figure 3@

AU INENTNEINS
ARIANTANNING 1A Y
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Table 13 Isoflavone content in mg/100g powder of wild P. mirifica from 5 collected

sites in Chiang Mai province

Table 14 Isoflavone copfent:

sites Lampang prgvince

Tistriet Puerarin | Daidzin | Genistin | Daidzein | Genistein Total % relative
istric
(Mean#+S.E.) (Mean+S.E.) (Mean+S.E.) | (Mean+S.E.)) | (MeantS.E.) (Meant+S.E.) amount
Hod 3931 +237 | 31.66 +3.10 l 877 +0.17 | 149+056 | 14090+567 |  58.46
— 'nlli'ij
Doi Tao 28.36 +3.33 | 28.70 &£3.32 ] :-' 0454 1.10+0.41 |120.60 + 13.67 44.04
= ﬁ
Doi Saket 17.17+0.77 | 15.76 + wf \\‘\K\ 66+0.18 86.80 + 1.84 46.78
Chiang Dao | 10.96 +0.75 .1 \\ +0.11 4998 +3.80 30.83
..‘\\ T
LN
Chaiprakarn 16.13 +0.96 ’ : \: 79+0.32 42.26 +2.94 29.57
Mean 2238 +2.82 27+0.16 | 88.11 +10.62 -

birifica from 3 collected

District | Puerari Total | % relative
g o O eantS.E.) amount
Koh Ka g +1.72 48.41
q
Hangchat | 1 1.77+0.72 | 14.66+0.70 | 39.91 +2.04 | 19.32+2.09 | 2.22+0.19 | 87.89 +4.36 47.05
Thern 20.85+0.98 | 1528 +1.14 | 29.03 +3.67 | 6.27 +0.68 2.54+0.53 | 73.97+5.01 4311
Mean 2242 +336 | 1551 +0.48 | 34.08+1.99 | 1044 +2.31 | 2.10+£0.22 | 84.55+3.35 -
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Figure 27 Isoflavone content in mg/100g powder of wild P. mirifica

from 5 collected sites in Chiang Mai province
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Figure 28 Isoflavone content in mg/100 g powder of wild P. mirifica

from 3 collected sites in Lampang province
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Table 15 Isoflavone content in mg/100g powder of wild P. mirifica from 3 collected

sites in Kanchanaburi province

% ralative

Table 16 Isoflavone content in.

sites in Sarabufiep

District Puerarin | Daidzin Genistin | Daidzein | Genistein Total
(Mean+S.E.) (Mean+S.E.) (Mean+S.E.) (Mean+S.E.) | (MeantS.E.) (MeantS.E.) amount
Srisawat 4525+1.11 | 50.24 +3.23 | 85.69 3 | 13.92£1.25 |3.18+£0.29 | 198.29 +4.61 50.55
Sai Yoke 7.15:% 0:51 1.71 £ 0.10 | 78.14+0.95 34.78
Thongpha-
8.33+£0.64 *-"h 140.62 +0.25 | 30.67 +4.27 28.86
phum
Mean 20.25 +6.27 84 +0.39102.37 +25.00 -

Y

P, mirifica from 3 collected

i
Puerarin D?dzin Genistin | Daidzein | Genistein Total % relative
District -9 I
(Meaﬁ ) carftSEE M (Me ri i s l" %1 q/[ﬂﬁ (Mean+S.E.) amount
1 " = ¥ - ] = T11 ¥
Muak Lek Q!
17 92 +0. 59 37.94+3.42 | 4.86 _&5 0.88 +0.46 éj.Ol +4.05 41.32
itel L .
site ' ! ‘ ", +! .'. f\ E
137X L. ey C
Phraputthabat 10.87 + 1.24 | 13.11 +0.23 | 29.03 +0.38 | 2.74 +0.44 | 0.83 +0.04 | 56.59 +2.33 22.94
Muak Lek
1330+ 190 | 484+047 | 20.68+1.65(3.76+0.44| 1.41 +0.38 | 43.99+0.02 25.61
site 11
Mean 1649+220 | 11.81 +2.17 1 29.24+3.09 [3.92+0.46| 1.06+0.18 | 62.52+7.12 -




200 -
180 +
D Genistein
160 -
Daidzein
D Genistin
140 4
B paidzin
120 4 B pucrarin
—
Q
o
2
9]
Q.
en 100 o
(=}
S
=
eh
g
80 A
60 -
40 -

i URl RRE
RIANAIUNBAINLIAY

Figure 29 Isoflavone content in mg/100g powder of wild P. mirifica

from 3 collected sites in Kanchanaburi province
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Figure 30 Isoflavone content in mg/100g powder of wild P. mirifica

from 3 collected sites in Saraburi province
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5. Analysis of the influence of field location on isoflavone content of

the field grown P. mirifica

The analysis of isoflavone content of the collected samples in summer
season from the same clone cultivated in different area from the 2 years old plants

revealed that the isoflavone content was different among samples. P. mirifica clone

Doi Tao showed highest yield in term ofyisofl@vene from the field trial in Ratchaburi
province (95.21 mg/100g powder) 7 ) Lh itfiehe field trial in Bangkok (71.09
mg/100g powder) and Chiang Ra 0 mg/1088spowder), respectively (Table 17,
Figure 31) P. mirifica clone prokati ed no St iical significance difference
(p< 0.05) of isoflavone o in Ratchaburi (95.82
mg/100g powder) and Chiafig

Figure 32)

Jrespectively.(Table 18,

AU INENINYINS
ARIAIN TN TN
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Table 17 Isoflavone content in mg/100g powder of field grown P. mirifica clone

Doi Tao cultivated in different location

Locat Puerarin | Daidzin | Genistin | Daidzein |Genistein| Total | “e relative
ocation
(Mean+S.E.) (MeantS.E.) (Mean+S.E. (Mean+S.E.) | (Mean+S.E.) | (Mean+S.E.) amount

Ratchaburi | 13.97 £2.05 | 23.40 +2.28 2.02+0.31]95.21+8.30 41.49

22.87 + - 8 40,2032 10 0.49 +£0.09 | 71.09 + 6.41 48.25

Bangkok 6.95+0.24

Chiang Rai | 5.38 +0.49 0.22 | 64.20 +6.37 25.29

Mean 9.74 +£1.19 108 \!’ 0.21 | 80.44 +5.28 =

Table 18 Isoflavone content in ld.gcrown P. mirifica clone

Chaiprakarn ¢ultiva , O ——
. -y Y]

ar

Puerarin Daldﬂj Genistin | Daildzein | Genistein Total % relative

ms} S AR cesser | amoun

Location
(Mean#S.

11

Ratchaburi

3 .82:+28.07 49.59
e

1837+£0.99 | 2.83+£0.55 | 90.74 +5.44 39.40

Chiang Rai 681 + 031 | 17.32+1.47 | 4590 +5.16

Mean 6.02+021 |21.24+198|53.44+429 | 1146+142 | 238+0.25 | 9455 +6.11 =
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Figure 31 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Doi Tao cultivated in different location
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Figure 32 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Chiprakarn cultivated in different location
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6. Analysis of the influence of season on isoflavone content of the field

grown P. mirifica

The analysis of isoflavone content of the collected samples during 3
different seasons from the 2 years old plants cultivated in the same field at Ratchaburi

provinces revealed that the isoflavone content was different among the samples of

clone Doi Tao (Table 19, Figure 33). 1 mplegfrom rainy season showed highest

level of isoflavone content (1 g/ D0 powtes). The sample from winter
showed moderate level of .,amv,:;.—.i:, ntegh (1 0Og powder). The sample
from season showed the lo 00g powder).

__i'\ \ .
0 ed samples during 3
a".: 1‘-.. [1€

The analysis €

different seasons from the same area at Ratchaburi

provinces revealed that thegfSofi onichs was W itferent among the samples of
clone Chaiprakarn (Table 20 7 o“‘-\ winter and rainy season
were no significant difference oles showed highest level of
isoflavone content (251.92 mg/ 1 g Dg """*-' es from rainy season showed
moderate level of isoflavone COntéGEL235 )0g powder). The samples from
summer showed the lowest isof] mo/100g powder).

¥

ﬂ‘UEJ'J‘YIEW]iWEJ’]ﬂ‘i
qmmmmum'mmaa
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Table 19 Isoflavone content in mg/100g powder of filed grown P. mirifica clone

Doi Tao cultivated in different season

. Puerarin | Daidzin | Genistin | Daidzein | Genistein Total % relative
eason
(Mean+S.E.) (Mean#S.E.) (Mean+S.E.) (MeanzS.E.) (MeantS.E.) (MeantS.E.) amount
Rainy 33.07+1.97 | 1529+ 1.64 | 4597 +2.85 | 1838 +1.71 1.00 +0.22 113.87 +1.76 54.59
Winter | 22.12+2.76 | 18.04 +1.43 | 042+005 | 10696+ 14.58 |  44.03
=
Summer | 18.00+0.49 | 11.73 + 0.41 6+0.01 7731 +6.92 4091
Mean 22.40+295 | 15.02 99.38 + 7.31 -

Table 20 Isoflavone contern

Chaiprakarn cultivaged i

% relative

Puerarin dzin - Copistin_+ Paidroin—+—Come Total
Season
(Mean+S.E.) (Mean+S.E.) amount
Rainy 39.78 + 7.65 1.94 +0.31 |235.37+18.67 64.42
Winter | 58.17 + 10@ aanoﬁ 25192 +1591| 5830
Summer 56.06

Mean

5632 +7.08

39.86 £2.95

117.97 +4.89

1536+2.24

1.08 £0.18

;g;I 24.77

230.70 £ 11.90
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Figure 33 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Doi Tao cultivated in different season

83



84

300 7 O Genistein
Daidzein
[ Genistin

250 - Daidzin
H puerarin

200

150

mg/100g powder

100

50

QRAINIUNNINGIAY

Figure 34 Isoflavone content in mg/100 g powder of field grown P. mirifica

clone Chaiprakarn cultivated in different location
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7. Analysis of the influence of genetics on isoflavone content of the field

grown Fy P. mirifica

The analysis of isoflavone content of the collected samples in summer from
F, of clone Doi Tao and Sai Yoke cultivated in Ratchaburi province from the 1 year

old plants revealed that the isoflavone conte
I

as different among F, in both clone.
P. mirifica clone Doi Tao F; showe \
72.43 - 126.26 mg/100g powd ﬁ,_h_
showed the varied amount ---v"’. irom --sar.-,*-__lnv 25.78 mg/100g powder
(Table 22, Figure 36). Compgas® f.the 2 clones (Table 21 and
22, Figure 37) exhibited a stal

HJ‘ } / ount of isoflavone content from

1, Figetes8S) P. mirifica clone Sai Yoke

\ Sai Yoke shows higher

amount of isoflavone (p< 0.0

ﬂ‘L!EJ'JVIEIﬂ?WEJ’]ﬂ‘i
qmaﬁﬂmum'mmaﬂ



86

Table 21 Isoflavone content in mg/100g powder of field grown P. mirifica clone

Doi Tao (F;) cultivated in Ratchaburi province

Table 22 Isoflavone content in' mg

Sai Yoke (F;) cultiv

u
-

7Z:

-

E
T

o,

Puerarin Daidzin Genistin | Daidzein | Genistein Total % relative
Sub-clone
(MeantS.E.) (MeantS.E.) (MeantS.E.) an+S.E.) (MeantS.E.) (MeantS.E.) amount
1 21.44+0.49 | 32.38 +0.99 73+0.52 |126.26 +5.83 42.82
pA 7.41+029 | 19.16 +0.63 1| 18.21 +0.41 | 86.95+3.35 45.83
3 13.06 + 0.56 | 18.65 #90" 034 | 7243 +2.53 35.83
Mean 13.97 +2.05 | 23.40 + 2. f 0.31 | 95.22+8.30 e
FIEFP

eld grown P. mirifica clone

Puerarin Daidzin Genistin | Daidzein | GeniStein Total % relative
Sub-clone )
(Mean+S.E.) o (Mean- € + ( +S . (MeantS.E.) amount
1 116.77 + 723 10.37+0.45 | 3.23+0.09 |225.78 +10.02 55.13
2 6 444k 056 f301 1&7&1.26 56.32
3 38.83+2.00 [ 21.93 +1.08 | 41.81 £3.24 | 1022 +0.60 | 2.24 +0.29 115.03 +7.03 53.64
Mean 4124+2.02 | 34.68+3.67 [75.50+11.27| 11.67 +0.74 | 290 +0.61 | 165.99 + 16.65 =
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Figure 35 Isoflavone content in mg/100 g powder of field grown P. mirifica

clone Doi Tao (F1) cultivated in Ratchaburi province
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Figure 36 Isoflavone content in mg/100g powder of field grown P.mirifica

clone Sai Yoke (F1) cultivated in Ratchaburi province
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Figure 37 Isoflavone content in mg/100g powder of field grown P.mirifica

clone Sai Yoke compare with clone Doi Tao (F1)
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8. Analysis of the influence of tuber differentiation on isoflavone content

of the field grown sub-clone P. mirifica

It was found that the individual tuber collected from the same plant, 3 sub-
clone of clone Doi Tao asexually derived from the same mother plant cultivated from

Ratchaburi province exhibited different in the isoflavone content. In the rainy season,

sub-clone I, II, IIT revealed that no sigi ent in the isoflavone content. In

the winter and summer, the plané . different in the isoflavone

content. Sub-clone Doi Tao Inshewed-higher i sseontent in winter than sub-

clone Doi Tao II and III. Sub-

QR ess isoflavone content in

summer than sub-clone Doi Tag
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Table 23 Isoflavone content in mg/100g powder of field grown P. mirifica clone

Doi Tao, cultivated in the rainy season

Table 24 Isoflavone content

Doi Tao, cultivated

Puerarin
Sub-clone
(Mean+S.E.)
I 32.88+1.99
11 16.92 +0.34
T
111 16.56 +0.71 | 13.38411.04

52.56+

|

ﬂ 0.60 + 0.08

Puerarin | Daidzin Genistin | Daidzein | Genistein Total %o relative
Sub-clone
(Mean+S.E.) | (MeantS.E.) | (Meani+S.E) | (Meani+S.E) | (Mean+S.E.) | (MeantS.E.) anount
I 29.55+0.65 | 16.84 +4.89 | 50.61 + 6 ' l 35 +3.04 | 093+0.25 |117.29 +8.28 53.90
11 40.65+1.01 | 16.39 +1.33" 4 0.95+0.05 {111.39+6.93 55.44
I 29.01 +1.33 | 12.66 + +0.44 [112.94+3.92 55.16

P. mirifica clone

istein Total | “o relative
MeantS.E) | (MeantS.E.) amount
13526 +7.19 52.11
T'j 98.94 + 1.75 39.69
86.68 +4.49 40.29

a5 ool U RIS THBE R St e

Doi Tao, %ltlvated in summery

AWIANN

TUIN2

Nel”

aH

Puerarin | Daidzin Genistin | Daidzein | Genistein Total % relative
Sub-clone
(Mean+S.E.) (Mean+S.E.) (Mean+S.E.) (Mean+S.E.) (MeantS.E.) (Mean+S.E.) amount
I 1742 +0.59 | 12.40+0.72 | 3828 +2.86 | 3.18+0.36 | 0.17+0.02 | 71.44 + 391 42.09
11 17.00+0.60 | 11.33+0.69 | 37.91 +4.58 | 3.00+0.16 | 0.17+0.02 | 69.40 + 6.04 39.44
111 19.59+049 [ 11.46 +0.88 | 57.71 +3.97 | 221 +£0.20 | 0.14+0.01 | 91.11 +4.21 41.19
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igure 38 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Doi Tao cultivated in rainy season
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Figure 39 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Doi Tao cultivated in winter
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Figure 40 Isoflavone content in mg/100g powder of field grown P. mirifica

clone Doi Tao cultivated in summer
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9. HPLC fingerprint analysis of 4 selected B. superba

9.1 Setting up the condition for B. superba analysis

HPLC analysis of B. superba clone Lampang was started with 100 : 0

to 55 : 45 of 1.5 % (v/v) acetic acid : deet ',.I 1 ! / adient system. The wavelength for
analysis was performed at the wavele \

hc 2 d 270 nm for comparison of
¢ 54 nm exhibited higher

absorbance of B. superba &

resolution of total fingerpri
9.2 HPLC fingefpri

HPLC analysi : d § 0 ampang, Khon Kaen,
Ratchaburi and Chantab ri oyinge b \“‘x ample from Ratchaburi

province showed highest total figgerps

=

A
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Figure 41 HPLC fingerprint of B. superba collected in Lampang in comparison

of wavelength (A) 254 nm (B) 270 nm



97

10. HPLC fingerprint analysis of 3 collected M. collettii
10.1 Setting the condition for M. collettii analysis

HPLC analysis of M. collettii clone Chiang Rai was started with
100: 0to 55: 45 of 1.5 % (v/v) acetic acid : acetonitrile gradient system. The analysis
was performed at the wavelength, of 5 m and 270 nm for comparison of

\
' >_at 270 nm exhibited higher

absorbance of M.collettii ex

resolution of total fingerprint'th: 354
10.2 HPLC

HPLC analy#is i co f fio;n Chiang Rai, Lampang
and Kanchanaburi provincg regeale: &' samp - om Chiang Rai province

showed highest total fingefpri
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Figure 42 HPLC fingerprint of M. collettii collected in Lampang in comparison
of wavelength (A) 254 nm (B) 270 nm
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