CHAPTER IV
RESULTS

1. Study on the geographic distribution ofp. mirifica plants

1.1, Geographic distribution study

A survey ofp. mirifica plants in natural habitats was carried out in
some provinces from the three principal regions of Thailand during 1998-2000. It
was at Amphur Doi Tao and Chiang Dao in Chiangmai province, Amphur Mae
Sai in Chiangrai province, Amphur Kho Ka in Lumpang and Amphur Muang in
Prae province, Amphur Tha Song Yang in Tak province (northern part), Amphur
Waritchaphum, Sakonnakom province and Amphur Phu Khieo in Chalyaphum
province, Amphur Pak Chong, Nakomratchasima (north-eastern part), Amphur
Sal Yok, Tha Sao, Thong Pha Phum in Kanchanaburi province and Amphur Phra
Phuttabat in Saralburi province (Central part) (Figure 2).

The geography of each study site is shown in Figure 2 and Table 3.
The summarized ofthe areawhichp. mirifica could be found are as follows;

Latitude 13013'-2280’

Longitude  98al5,-103a12’

Altitude 78-393 meter above sedevel

Topography mountainous, terraces, hill, rolling

Soil Textile loamy, sandy, gravel and limestone
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The highest elevation was 393 meters above the sea level at

Ching Dao in Chiangmai province and the lowest elevation was 78

meters above the sealevel at Amphur Tha Sao in Kanchanaburi province.

Figure 2
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Mayp ofthe provinces that p. mirifica had been collected. It wes at
Chiangmai (CM), Chingrai (CR) Lumpang (LP), Prae (PR), Tak
(TK) Sakonnakom (SK), Chaiyaphum (CP), Nakomratchsima
(NM), Kanchanaburi (KC) and Sarabur (SR) province.
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Table 3 Geography of the sites under studies during 1998-2000.

Site Latitude Longitude Altitude Topograpy Soil Textile
LNorthern part
11 Doi Tao, CM 17°54. 18°59° 98°35'-98°41’ 312 Mountainous Gravel
12 Chaing Dao, CM 19°14'. 19°28' 98°40'- 19°00 33 Mountainous Gravel and limestone
13 Mee Sai, CR 19°50'-22°30  99°50°- 100°42 220 Mountainous Gravel and limestone
13 Roll Ka, LP 18° 10- 18° 12 99°22’- 99°25’ 241 Temaces Sandy and loamy
14 Muang, PR ST & o 100°66- 100° 10 161 Basin Loamy
15Tah Song Yang, TK ~ 17°08- 17°14  98° 15- 98°24 121 Mountainous Gravel and limestone

2. Northeastern part

2.1 Waritchaphum, SK 17°09'- 17° 13  103°32- 103°42 250 Mountainous Sandstone and loamy
2.2 Phu Khieo, CP 16°31- 16°36°  101°29'- 101°49’ 220 Mountainous Sandstone and loamy
2.3 Pak Chong, NM 14°471'- 14°43  101° 14'- 101°25 320 Hill, Rolling Sandstone and loamy

CM = Chiangmai, LP = Lumpang, PR = Prage, KC = Kanchanabur, K = Tak, SK = Sakonnakom, CP = Chaiyaphum,
NM = Nakornratchasima, SR = Saraburi province and * = Field plot at Amphur Ban Pong, Ratchaburi province



Table 2 (continued)

Site Latitude Longitude Altitude Topograpy Soil Textile
3. Central part
31 Sai Yok, KC 14°08'- 14°39° 98°35’-99° 07’ 109 Terraces Gravel and limestone
3.2 Tha Sao, KC 14°04'- 14°09° 99° 16-99° 38 R Terraces Gravel and limestone
33 Thong PhaPhum KC  14°00- 14°34° 99°00'- 99° 16 119 Mountainous Gravel and limestone
4.1 Phra Phuttabat, SR 14°40- 14° 44 100°47’- 100° 54’ 100 Hill, Rolling Limestone and loamy
*Ban Pong, RB 13°40- 13°47"  99°43'- 99° 52 78 Floodplain Loamy

CM = Chiangmai, LP = Lumpang, PR = Prag, KC = Kanchanabun, TK = Tak, SK = Sakonnakom, CP = Chaiyaphum,
NM = Nakomratchasima, SR = Sarabun province and * = Field plot at Amphur Ban Pong, Ratchaburi province
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1.2 Description of p.mirifica in natural habitats

At Chiangmai and Kanchanaburi province, alot ofp. mirfica wes
found. The distribution was scattered which could be commonly seen along the
side of the road from Amphur Tha Sao - Sai Yok - Thong Pha Phum in
Kanchanaburi province and Amphur Chiang Dao - Chal Pra Kara and Doi Tao in
Chaingmai. Meanwhile the plant in other sites was found smaller in distribution

aea

The co-habitated plant of p. mirifica was typically bamboo. The
plant was not ke found in the forest consisted of high density trees. The vine ofp.
mirifica elongated for climbing over the trees while in an open area, the plant

spread on the ground (Figure 3).

The stem was varied in sizes depending on age. The diameter in
some plants was nearly 10 cm The tuberous root had various shapes as shown in
Figure 4. Figure 5 showed the cross section with the year rings. During January -
April, these were plants were flowering which could be seen clearly if it was the
dominant plant in that area. The florescences had a various length approximately
10 - 100 cm (Figure 6). The florescence of the Chiangmai province collected
plant was longer than that found in Kanchanaburi province. The florescence
mature into pod with seed. The maturation were at the end of March to April. The
flower of Chiangmai province differed from those of Kanchanaburi province. The

petal from Chiangmai province showed a dark purple color while from
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Kanchanburi showed purple-blue color (Figure 7). The seed number per pod
(Figure 8) were varied between 1-10 seeds, the size was approximately 0.35 X

042 cm



40

A)

Figure 3 p. mirifwa plants in natural habitat (A) Chiangmai, (B)
Chaiyaphum, (C) Kanchanaburi and (D-E) Sakonnakom province.

An arrow indicated p. mirijica plants
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(€)

(D) (E)

Figure 3 p. mirifica plants in natural habitat (A) Chiangmai, (B)
Chaiyaphum, (C) Kanchanaburi and (D-E) Sakonnakom province.

An arrow indicated p. mirifica plants, (continued)
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Figure 4 The shape oftuberous roots ofp. mirifica obtained from the sites

Figure 5 The cross section of p. mirifica tuberous roots (A) one year old

plant (B) approximately eight years old plant



A) B

Figure 6 p. mirifica florescences collected from (A) Chiangmai and (B)
H
®) )

Figure 7 The p. mirifica flower collected from (A) Chiangmai and (B)

Kanchanaburi province

Kanchanaburi provmce
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Figure 8 p. miriftca pods

The external characterisitics of seeds were shown in Table 4 and
Figure 9. It wes found that the seeds could be classified into 11 characters
according to the shape, color and pattern of seed surface. It revealed that the seed
type could be divided into 2 distinct shapes as bean and round shepe. The bean
shape was found in all varieties while the round shape could be found only in
Amphur Doi Tao, Chiangmai province. The colors were varied as shading ad
could be defined into 4 main colors; dark brown, brown, brown - green and green.
The seeds also appeared for the surface pattern as striation and pale. The green -
pale -bean shape (D) and brown - striation - bean shape (E) seeds were commonly
found in all samples.



Table 4 External characteristics of seeds collected during 1998-2000

% Type of external characteristic
Sites
A B C D E F G H I

Doi Tao, CM v - - 8 A - 37 5 3
Tha Sao, KC 15 n s - 17 - -
Thong PhaPhum KC 24 38 - 8 15 15 -
Sai Yok, KC 5 40 - 6 3 28 4 -
Tha Song Yang, TK - 42 0 16 - R

KC in field trial 2 6 1 1 16 8 3 -

CM = Chiangmai province, KC = Kanchanaburi province, TK = Tak province
Each letter is presented the type of character as follows;
A = Bean shape + Pale + Dark brown

B = Bean shape + Pale + Brown

C = Bean shape + Pale + Brown-green

D = Bean shape + Pale + Green

E = Bean shape + Striation + Brown

F = Bean shape + Striation + Brown-green

G = Bean shape + Striation + Green

H = Round shape + Pale + Brown

| =Round shape + Pale + Green

J = Round shape + Striation + Brown

K'=Round shape + Striation + Green
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Figure 9

The external characteristics of seeds could be classified into 11

characteres according to the shape, color and surface pattern. The
seeds were collected from (A) Amphur Doi Tao, Chiangmai (B)
Amphur Tha Sao, (C) Amphur Thong Pha Phum, (D) Amphur Sai
Yok, Kanchanaburi, (E) Amphur Tha Song Yang, Tak province
and (F) field grown FI plant
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1.3 The TLC analysis

131 Qualitative analysis general TLC finger print ofp. mirifica

TLC method was submitted for the qualitative analysis ofthe crude
chemical contents of p. mirifica tuberous root. The methanolic crude extract of
each variety was prepared as described in chapter 11.

The composition of chloroform: methanol in the ratio 90:10 was
carried out as a solvent system for separation of some chemicals in the tuberous
root powder.

Figure 10 shows the total bands of p. mirifica tuberous extracts
collected from various places. At 254 nm, the Rf values varied from 0.09-0.80
which consisted ofthe twelve bands as shown in Table 5. Descending the number
of Rfvalue that wes found in various samples as shown in Table 6. The band with
Rfvalue of0.43 and 0.45 which appeared purple were found common. At 365 nm,
the Rf values varied from 0.07-0.76 as shown in Table 6. The Rfvalue of 040,
0.43 and 051 were found in nine out often samples (Table 7).

It also revealed that each sample contained various bands from 4-
12 bands which wes obtained under UV light 254 nm and 6-12 bands under
visible light 365 nm. At 365 nm, the samples which were collected from Amphur

Doi Tao and Chiang Dao, Chiangmai varieties showed the same set of bands.



Figure 10
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TLC patterns of p. mirifica tuberous root extracts using solvent
system: chloroform: methanol (90:10) under UV light at 254 nm
Each collected sample is labeled as follows;

1=Doi Tao, Chiangmai 7 = Phra Phuttaba, Saraburi
2 = Chiang Dao, Chaingmai 8= Muang, Prae
3= Sai Yok, Kanchanburi 9 =Koh Ka, Lumpang

4 = Waritchaphum, Sakonnakom 10 = Mae Sai, Chiangrai
5 = Phu Khieo, Chaiyaphum 11 = Standard puerarin
6 = Pak Chong, Nakomratchasima



Figure 11
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TLC patterns of p. mirifica tuberous root extracts using solvent
system: chloroform: methanol (90:10) under visible light at at 365
nm Each collected sample is labeled as follows;

1= Doi Tao, Chiangmai 7 = Phra Phuttaba, Saraburi
2 = Chiang Dao, Chaingmai 8=Muang, Prae
3= Sai Yok, Kanchanburi 9 = Koh Ka, Lumpang

4 = Waritchaphum, Sakonnakom  10= Mae Sai, Chiangrai
5= Phu Khieo, Chaiyaphum 11 = Standard puerarin
6 = Pak Chong, Nakornratchasima



Table5 The Rfvalues and color of TLC pattern obtained from p. mirifica tuberous root crude extract from different provinces

under 'V light 254 nm
\Color/Rf  Purple-  Yellow  Light Dark Light Dark Ligt Orange Light Blue Light Dark

white purple  purple  purple  purple  purple purple purple  purple
Sample Ns'v — 0.09 0.16 0.29 043 045 047 0.53 056 0.63 0.64 071 0.80
DT / - / / / / / - / / / -
CD / - / / / / / - / / - -
KC / / / / / / - / / - / /
K / - / / / / - / / / - -
CP / / / / - / / / / - /
PC / - / / / / - - |
SR / - / / / - - - - / -
PR / / / / / / - / / / - /
LP / / / / / / / / / / / /
CR - - / / / - - / - - - -
Total 9 3 9 10 10 8 4 6 8 6 4 4

DT = Doi Tao and CD = Chiang Dao, Chiangmai provrince, KC = Kanchanaburi, SK = Sakonnakom, CP = Chaiyaphum, PC = Pak Chong, Nakomratchasim, SR =
Saraburi, PR = Prag, LP = Lumpang and CR = Chiangrai province



Table 6 The Rfvalues and color of TLC pattern obtained from p. mirifica tuberous root crude extract from different provinces

under visible light 365 ran

\Color/Rf W hite White Yellow Green Purple Green Yellow White Green Purple Green Orange Purple Green White

0.07 0.16 0.20 0.20 0.23 0.27 0.28 0.35 040 043 0.51 0.56 0.61 0.73 0.76

Sample K.

DT / / : : j / : : / j / : j j

CD / j : : j / / : / / / : j j

KC / / / : / j . : / / / / / / j
SK / / : / j . \ / / j / j /

cp : / j : / . / : j / / / j

PC : : : : j / . : j / / /

SR : : : : : /

PR / : : / / / ; / / / / / / : /
LP I : I . I I . . I I I I I . I
CR . . / . - . [ s [ / / /

Total 6 5 4 2 B 7 2 2 9 9 9 7 7 6 3

DT = Doi Tao and CD = Chiang Dao, Chiangmai provrince, KC = Kanchanaburi, SK= Sakonnakom, CP = Chaiyaphum, PC = Pak Chong, Nakomratchasima, SR
=Saraburi, PR=Prag, LP = Lumpang, CR = Chiangrai province
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Table 7 The numbers of Rf values obtained fromp. mirifica tuberous root

crude extract from ten different places under UV-visible light at

254 and 365 run
No. of samples Rivalue
254 nm 365 nm.
10 043,045 -
9 0.09,029 0.40, 0.43,0.510.
8 047,063 0.23,0.76
1 - 0.27, 0.65, 061
6 0.56, 0.64 007,073
5 - 0.16
4 0.71,0.80 0.20
3 0.16 0.76
2 - 0.20, 0.28, 0.3
1 .

1.3.2 Quantitative analysis of puerarin inp. mirifica tuberous root by TLC

desitometry

1321 Setting up the separation method for puerarin using TLC
method

The compostition of chloroform-methanol-fTO with the ratio of
40:40:2 was found to be the obtimum solvent system for the seperation of
puerarin. Under these conditions, a blue band is clearly demontrated (Figure.ll).
TheR f value was found to be approximately 0.70.

It was found that the absorption spectra of puerarin in the crude

extract were similar to the standard puerarin as shown in Figure 12



Absorption

1.200 -

0.800 —

0.400 —

Figure 12,

258 8
AN %, e
i S
£
7 \\ )
7l o e
// 7 \‘\‘\
i
5C 300 30

wavelength (nm)

UV-light absorption spectra of puerarin (— ) from the crude extract
and standard puerarin (.....) in methanol by Dual -Wave length
TLC-scanner. The maximum absorption wavelength was found to

be at 258 and 313 nm



peak area
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1.3.2.2 Standard curve of puerarin

The relationship between concentrations of puerarin and peak areas

of the bands were obtained in the range of 0.97-15.63 mg/ml which wes

established as the linear graph in Figure 13, a submitted equation wes ; y =

8166.2x + 8974.9 which the correlation coefficient (r) wes 0.9981 and R2 =

0.9%1
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Standard curve of puerarin established by TLC-densitometry
method
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1323 The quantitative analysis of the extracted puerarin from

p. mirifica varieties

Based on the TLC method, puerarin from the crude extract wes
guantified from each sample derived from Chaingmai (CM), Chiangrai (CR),
Lumpang (LP), Prae (PR), Sakonnakorn (SK), Chaiyaphum (CP),
Nakornratchasima (NM) , Kanchanburi (KC) province. The amount of puerarin in
each sample is shown in Table 7 and Figure 14,

All of the tuberous roots from different places contained variable
amount of puerarin. The colllected sample of Sakonnakom province contained the
highest content of puerarin whichwas 3.7649 % / , the lowest was 0.6015 %

| from the collected sarmple from Prae province.
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Table 8 The percentages of puerarin in collected p. mirifica turberous roots
obtained by TLC densitométrie method
Sampe CD DT CR LP PR K CP PC  KC

Puerarin 1.2675 1.6658 0.5353 0.6332 0.3970 3.7649 0.6015 0.4298 2.5775

0

C/E) é Amphur Chiang Dao and DT = Doi Tao in Chiangmai province, CR = Chiangrai province,
PR = Prae provine, LP = Lumpang province , SK = Sakonnakom province , CP = Chaiyaphum
province, PC = Amphur Pak Chong in Nakomratchasima province and KC = Kanchanaburi
province

5.00}
4.50
4.00-
3.50
3.00
2.50

% w/w

2.00

CD DI'" CR LIP PR SK CP PC KC
variety

Figure 14 Puerarin contents in the collected p. mirifica tuberous roots from
various places as follows; CD = Amphur Chiang Dao and DT =
Doi Tao in Chiangmai province, CR = Chiangrai province, PR =
Prae provine, LP = Lumpang province, SK = Sakonnakom
province, CP = Chaiyaphum province, PC = Amphur Pak Chong in
Nakomratchasima province and KC = Kanchanaburi province
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2. Study on the genetic differences ofp. mirifica plants
2.1 The growth of the field trial FI p. mirifica

The Fl p. mirifica plant of the Chiangmai and Kachanaburi variety
could be grown in the field trail. The vine of the plant were laid on and spread over
the ground. One plant may consist of more than one stem The tuberous root could be
produced from the intemode that was laid on the ground and covered by the soil. One
year old plant of both varieties could be flowering. The percentage of the plants which
could be flowering of Chiangmai and Kanchanaburi variety were 4% and 7%,
respectively. The mean ofthe length of the florescences of the Chiangmai variety was
approximately 75 cm while that of the Kanchanaburi variety was approximately 65
cm (Table 9 and Figure 15). The difference of flower between Chiangmai and
Kanchanaburi varieties was the color of the petal which the Chaingmai variety
exhibited purple and blue while Kanchanaburi variety hed lighter color (Figure 15
(B)). The flower of Chiangmai variety could not produced the pod and seed but could
be found in three of seven plants of Kanchanaburi variety. The mean value ofthe pod
length was approximately 7.5 cm. The shortest was 2 cm and the longest was 12 cm
The pod contained 2-6 seeds
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Table 9 Flower characteristics of the field grown p. mirifica from the

Chiangmai and Kanchanburi variety

Character Chiangmai Kanchanaburi
No. of flowering plant 4% %
Horescences length (cm) 1) 65
Mean value of florescences number yis) 20

Figure 15  The florescences and flowers ofthe FI field grown p. mirifica from (A

and B(l)) the Chaingmai and (B(2)) Kanchanaburi variety
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The plant growth was indicated by the peristem length. The peristem
lengths of the eighteen month old FI p. mirificu plants were shown in Table 10. 1t
was revealed that the range of the peristem length of the Chiangmai variety was 5-18
cm with the mean value and SE value of 1015 * 3.32 cm and that of the
Kanchanaburi variety were 4-17 cm with the mean and SE value of 945 + 341 cm,
respectively. Comparison of the peristem lengths within variety and within clone

revealed no significant difference.

Table 10 The peristem lengths of the field grown p. mirifica from Chiangmai

and Kanchanaburi varieties

Peristem length (cm)

Variety

cML Cv2 CvM3 Cw4 KC1 KC2 KC3 K4
Max 18 16 1 16 15 10 12 17
Min 5 7 8 6 8 4 7 7
Mean 102 116 9.6 92 106 6.2 94 116
SD 482 336 114 390 270 239 182 462

No. ofplant 5 5 5 5 5 5 5 5



cML CM2 CM3 Cv4 Mean

clone

(A)

20 -1

KCL KC2 KC3 KC4 Mean

clone

(B)

Figure 16  The peristem lengths of the field grown p. mirifica from (A) the

Chiangmai and (B) Kanchanaburi variety
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Figure 17 The mean and SD value of peristem length of the field grown
p. mirifica in (A) Chiangmai and (B) Kanchanaburi variety
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2.2 The tuberous roots of the field grown FI p. mirifica plants

The formation of tuberous root of FI plants could be classified into
four distinct shapes as sausage, flat, triaglular and funnel - alike (Figure 18 (D)). It
was found that the plant usually exhibited one main root which was the largest root.
The lengths of the main roots are shown in Table 11. The maximun, minimun and
mean = SE value ofthe length of mam root were 150,26 and 67.90 + 34.14 cm for the
Chiangmai variety, and 90, 10 and 47.60 = 19.69 cm for the Kanchanburi variety,
respectively. Comparison of mean value between the two varieties revealed the
significant difference (p<0.05), while no significant difference was found within
clones.

Three out of twenty plants of each variety showed no formation of
tuber but exhibited only adventitous roots (Figure 18 (A).) Thus the weight of such

roots was not recorded.
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Figure 18  The field grown p. mirifica tuberous root from the Chiangmai and
Kanchanabun variety: (A) no tuberous root, (B) afew tuberous roots

(©) numerous tuberous roots and (D) shapes of tuberous roots



Table 11

Variety

Max
Min
Mean
sD

No. of plant

64

The main root lengths of the field grown p. mirifica from Chiangmai
and Kanchanaburi varieties
Main root length (cm)

CML CM2 CM3 CW4 KC1 KC2 KC3 K4
0 150 0 150 48 80 0 53
26 20 50 40 23 40 10 18

622 704 736 654 308 628 51 36.8

2581 4971 1802 4764 983 1547 3023 1276

5 5 5 5 S 5 5 5
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Figure 19

(B)
The main root lengths of the field grown p. mirifica from (A)
Chiangmai and (B) Kanchanaburi varieties
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The numbers and weights of tuberous roots of field grown plants are shown in
Table 12, Figure 20 and 22. The mean and SE values of the tuberous root number of
the Chiangmai variety was 36.47 + 25.55 while that of the Kanchanaburi variety waes
25.12+ 19.33. Comparison of the tuberous root number between varieties was found

to be no difference.

Table 12 The tuberous root number ofthe field grown p. mirifica plant from the

Chiangmai and Kanchanaburn varieties
No. of tuberous root

Variety

Ccvi CM2 CM3 CM4 KC1 KC2 KC3 K4
Max 52 3 2 123 &b S A 45
Min 9 14 13 28 15 16 7 6
Mean 2525 344 3P4 o6le7 R7 316 188 174
SD 1886 1569 1477 5320 2804 2617 1069 1609

No. of plant 4 5 5 3 3 4 5 5
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150

100 -

CMI cM2 CM3 CM4  Mean

clone

(A)

100 -

no.

KC1 KC2 KC3 KC4 Mean
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(B)
Figure 20  The tuberous root number of the field grown p. mirifica from (A) the
Chiangmai and (B) Kanchanaburi variety
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150

CMlI CM2 CM3 CM4 Mean KCI KC2 KC3 KC4 Mean

clone

Figure2l  The mean and SD values of the mam root length obtained from the
field grown p. mirifica from the Chiangmai (CM1-4) variety and

Kanchanaburi (KC1-4) variety.

140

120

cm

CMl CM2 CM3 CM4 Mean KC1 KC2 KC3 KC4  Mean

clone

Figure 22 The mean and SD value of the tuberous root numbers obtained from
the field grown p. mirifica from the Chiangmai (CM14) ad
Kanchanaburi (KC1-4) vatiety
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In the Chiangmai variety, the tuberous root fresh weight wes 1.0 - 27.7
kg with the while the mean + SE value of 6.86 + 6.35 kg that of the Kanchanaburi
variety wes 1.4 - 115 kg with the mean + SE value of 4.25 + 2.9(Table 13 and
Figure 23). Comparision of the mean value of the fresh weight between varieties wes

found to be no difference.

The tuberous root dry weight were shown in Table 14 and Figure 24,
It was found that the range of dry weight of the Chiangmai and Kanchanaburi variety
wes 0.13 - 1.25 and 0.11 - 1.10 kg, respectively. The mean + SE value of the dry
weight of the Chiangmai variety was 0.47 + 0.27 kg and that of the Kanchanaburi
variety was 0.40 + 0.31. Comparision of the mean values of the two varieties wes
found to be no difference.

The percentage of water content in the Chiangmai and Kanchanaburi

varieties were 90.95 and 90.22, respectively as shown in Table 15



Table 13

Variety

Max
Min
Mean
D)

No. of plant

Table 14

Variety

Max
Min
Mean
D)

No. of plant

10

The tuberous root fresh weight of the field grown p. mirifjca in the
Chiangmai and Kanchanaburi variety
Fresh weight (kg)
CML CM2 CM3 CM4 KCl1 KC2 KC3 K4
171 90 6.8 27.7 85 15 4.8 40
26 10 25 20 20 2.6 19 14
706 534 460 12983 617 65 35 1%
688 288 158 1084 362 411 14 114

4 5 5 3 3 4 5 5

The tuberous root dry weight of the field grown p. mirifica plant from
in Chiangmai and Kanchanaburi variety
Dry weight (kg)
cvli Cv2 CM3 Cw4 KCL KC2 KC3 KC4
068 05 058 125 106 110 074 035
050 013 015 017 052 o011 016 On
059 03 036 072 071 04 039 018
010 022 017 0% 030 043 05 010

4 5 5 3 3 4 5 5
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Table 15 Water content of the field grown p. mirifica tuberous roots obtained

from the Chiangmai and Kanchanaburi variety

Chiangmai variety Kanchanaburi variety
No. Fresh Dry % water Fresh Dry % water
weight weight content weight weight content
(kg) (kg) (ka) (k)
1 2.60 050 80.77 2.00 0.52 73.80
2 2.60 0.68 7385 8.00 0.55 9313
3 590 050 91.47 850 105 87.61
4 17.10 0.68 96.02 260 011 9581
5 100 013 8740 380 0.25 93.37
6 4.80 0.15 96.94 830 0.32 %6.11
7 590 041 93.02 1150 110 9048
8 6.00 053 91.25 190 0.16 9158
9 9.00 0.56 93.80 2.20 0.18 92.05
10 250 0.15 94.16 4.10 0.32 92.10
1n 390 025 9351 4.80 057 88.23
12 4.80 033 3.4 4.80 0.74 84.69
13 5.00 047 0.4 140 011 9214
14 6.80 058 91.49 140 0.13 90.71
15 200 0.17 91.40 140 0.14 89.93
16 9.10 0.73 91.95 160 0.15 90.69
17 27.70 125 9549 4.00 0.35 91.35
Mean 6.86 047 90.95 425 040 90.22

SE 6.35 0.27 9.5/ 298 031 491
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Figure 23 The tuberous root fresh weight ofthe field grownp. mirifica from (A)
the Chiangmai and (B) Kanchanaburi variety
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Figure 24 The tuberous root dry weight ofthe field grownp. mirifica from (A)
the Chiangmai and (B) Kanchanaburi variety
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Figure 25 The meanand SD values of the tuberous root fresh weights of the field
grownp. m irifica  fromthe Chiangmai (CM 1-4) and Kanchanaburi

(KC1-4) variety
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Figure 26 The mean and SD values of the tuberous root dry weight ofthe field
grownp. mirifica fromthe Chiangmai (CMI-4) and Kanchanaburi

(KC1-4) variety
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2.3 The proximate analysis ofp. mirifica tuberous roots from field grown plants

Table 16 shows the the proximate analysis result of field grown plants
ofthe Chiangmai and Kanchanaburi variety. It was found that the mean +.SE value of
starch in the Kanchanaburi variety was significantly higher (p < 0.05) than the
Chiangmai variety. The mean values of the protein, fat, fiber and ash were not

statistically difference.

Table 16 Proximate analysis of ). mirifica tuberous roots (dry weight basis)

Variety % starch % protein % fat % fiber % ash
CmL 1495 1166 0.44 18.80 1296
CMm2 18.89 386 0.50 14.28 1311
CM3 1593 1015 0.30 16.66 12.02
Cv4 1651 562 0.32 14.73 1375

Mean+SD 1657+1.80 7.82+368 039010 1612+207 1296+0.71

KC1 1663 1663 044 14.60 1491
KC2 2147 104 042 1560 1368
KC3 36.34 6.00 0.32 1050 854
KC4 2501 733 022 1401 1243

Mean+SD 24.86+848 1009473 035+0.10 1368+222 123%H276
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Figure 27 The percentage of the starch content of field grown p. mirifica

tubeous roots from (A) the Chiangmai and (B) Kanchanaburi

variety
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Figure 28 The percentages of protein content of field grown p. mirifica from
tuberous roats (A) the Chiangmal and (B) Kanchanaburi variety
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Figure 20  The percentage of the fiber content of field grown p. mirifica
tubeous roots from (A) the Chiangmai and (B) Kanchanaburi

variety
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Figure 30  The percentages of the fat content of field grown p. mirifica
tuberous roots from (A) the Chiangmai and (B) Kanchanaburi

variety
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Figure 31 The percentage of the ash content of field grown p. mirifica
tuberous roots from (A) the Chiangmai and (B) Kanchanaburi

variety

HI Chiangmai variety
* 19 Kanchanaburi variety

Starch Protein Fat Fiber Ash

* showed the significant different between variety at p<0.05
Figure 32  The mean values of the percent starch, protein, fat, fiber and ash
obtained from the field grown p. mirifica tuberous roots from the

Chiangmai and Kanchanaburi variety
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2.4 Quantitative analysis of puerarin in field grown p. mirifica tuberous

roots by TLC-densitometry

24.1 Setting up the separation method for puerarin using TLC method

The compostition of chloroform-methanol-H20 with the ratio of
40:40:2 was found to be the obtimum solvent system for the seperation of puerarin.
Under these conditions, a blue band is clearly demontrated (Figure 33). The R f value

was found to be approximately 0.70 .

24.2 The quantitative analysis of the extracted puerarin from field grown p.

mirifica

Based on the TLC densitometry, all the tuberous roots from the
Chiangmai and Kanchanaburi variety contained variable amounts of puerarin (Table
17). The Chiangmai variety contained 0.0724 - 2.8416 %wiw with the The mean +
SE value of 09651 + 0.7048 while the Kanchanaburi variety contained 0.3922 -
23581 % / with the mean = SE of 1.2892 + 06328 % / . The Kanchanaburi
variety appeared to contain significant (P<0.05) higher puerarin content than that of
the Chiangmai variety. In addition, the mean puerarin content in all clones in the
Kanchanaburi variety was higher than that of the Chiangmai variety, whereas there

was no significantly difference among the clones.



obtained from TLC densitométrie method

Table 17
Variety
CML
Max. 21802
Min. 0.0938
Mean 0.8583
D 0.8300
No. of plant 4

CM = Chiangmai variety, KC = Kanchaburi variety

The percentages of puerarin contents in p. mirifica

% dry weight of puearin content

cM2 Cv3 Cwv4

2.8416
00724
11614
1.0630

5

13377

0.3693

10825

0.4085
5

0.6443
0.0895
04423
0.3066

3

KC1

2.2849

0.4169

1347

0.9340

4

KC2

23581

14945

19557

0.4432

5

80

turberous roots

KC3
2.03%4
0.3922
11326

05914

KC4
0.6497
04766
0.5534

0.0882



Figure 33

Front Rf

B)

TLC pattes of the extracted puerarin using solvent systenm
chloroform : methanol FLO at ration 40 : 40 : 2. TLC pattems were
obtained from two varieties of p. mirifica tuberous root and the
standard puerarin (1-4) the Chiangmai variety (5-8) the Kanchanaburi
variety (9) Standard puerarin under UV- visible light at (A) 254 ad

(B) 365 nm
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Figure 34 Puerarin contents in P. mirifica tuberous roots from (A) the Chiangmai

and (B) Kanchanaburi variety
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Figure 35  Mean and SD value of puerarin content inp. mirifica tuberous roots

from (A) the Chiangmai and (B) Kanchanabur variety
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Table 18 Summariz of the yield of the field grown p. mirifica from the

Chaingmai and Kanchanburi variety

Yield Chiangmal Kanchanaburi
Peristem length (cm) 1015 +£3.32 945 +£3.41
Number of tuberous root 34.06 +25.12 26.46 + 1933
Main root length (cm)* 67.40 £ 32.99 4750 + 1969
Fresh weight (kg) 6.88+6.34.25 425+2.98
Dry weight (kg) 045+ 0.27 041 +0.33
% starch* 1656 + 1.80 24.86 +8.48
% protein 7.82 +3.68 10.09+4.73
% fat 0.39+0.10 0.35+0.10
% fiber 16.12 +2.07 1368 +2.22
% ash 1296 +0.71 12.39+2.76
% puerarin* 094 H0.74 1.30+10.67

* showed the signifiant different between variety at p< 0.05
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