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APPEN D IX  A

S O L U T IO N S  A N D  R E A G E N T S  P R E P A R A T IO N

1. P r e p a r a t io n  o f  C o m p e t e n t  c e l l  f o r  C a C l2- t r a n s f o r m a t io n

T h e  10 m in  p r e - c h i l le d  c u lt u r e  w a s  c e n t r ifu g e d  a t 4 ,0 00  X g fo r  5 m in . T h e n , 

c e l ls  w e re  w a s h e d  o n c e  w ith  0.5 v o lu m e  o f  10 ทาM  C a C l2 s o lu t io n .  T h e  f in a l c e l l  

p e l le t  w a s  r e s u s p e n d e d  in  an  a p p ro p r ia t e  v o lu m e  o f  100 m M  C a C l2 s o lu t io n  

s u p p le m e n t e d  w ith  10%  (v/v) g ly c e ro l a n d  c h i l le d  o n  ic e  fo r  a b o u t  30  m in . O n e  

h u n d re d  m ic ro l it e r s  o f  c o m p e te n t  c e l ls  w e re  a l iq u o te d  in to  n e w  e p p e n d o r f  t u b e s  

a n d  im m e d ia t e ly  f r o z e n  a t -8 0  °c u n t i l  u s e d .

2. R e a g e n t  s e t u p  

U R A  m e d ia

2 .0  g / l o f  y e a s t  s y n th e t ic  d r o p - o u t  m e d iu m  w it h o u t  U ra c il

6 .7 g / l o f  y e a s t  n it ro g e n  b a s e  w it h o u t  a m in o  a c id s  

2 % g lu c o s e  (fo r p re -c u ltu re )  o r  0 .1% g lu c o s e  (e x p re s s io n  c u ltu re )  

2 % g lu c o s e  a n d  a d d  b a c te r io lo g ic a l aga r 2 0  g / l (fo r p la te s )

Y S B

50  m M  T r is -H C l (pH  7.6)

5 m M  ED T A  

1 0 % g ly c e ro l

I X  c o m p le t e  p ro te a s e  in h ib ito r  c o c k t a i l  ta b le ts .

Y P D  m e d ia

1 0  g / l o f  b a c to -y e a s t  e x t ra c t  

2 0  g / l o f  b a c t o - p e p to n e  

2 0  g / l o f  d e x t r o s e
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PBS (1 litre)

1.44 g o f  N a2H P 0 4.2H 20  (8.1 m M )

0 .25  g o f  K H 2P 0 4 (1.9 m M )

8 .00  g o f  N a C l 

0 .2 g o f  K C l

A d ju s t  pH  t o  7 .4  u s ing  1 M  N a O H  o r  1 M  H C l 

A d ju s t  f in a l v o lu m e  t o  1 l it r e  w ith  d is t i l le d  w a te r .

3. Preparation for SDS-PAGE electrophoresis 

Stock reagents

30% Acrylamide. 0.8% bis-acrvlamide (100 ml)

29 .2  g o f  A c r y la m id e

0 .80  g o f  N ,N '-m e th y le n e -b is - a c ry la m id e

A d ju s t  f in a l v o lu m e  t o  100 m l w ith  d is t i l le d  w a te r .

1.5 M Tris-HCl pH 8.8

18.17 g o f  T r is -H C l

A d ju s t  pH  t o  8 .8  w ith  1 M  H C l

A d ju s t  v o lu m e  to  100 m l w ith  d is t i l le d  w a te r.

1.0 M Tris-HCl pH 6.8

12.1 g o f  T r is -H C l

A d ju s t  pH  to  6 .8 w ith  1 M  H C l

A d ju s t  v o lu m e  t o  100  m l w ith  d is t i l le d  w a te r.
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SDS-PAGE

15% Seperating gel

D is t i l le d  w a te r  2 .26  m l

1.5 M  T r is -H C l (pH  8 .8) 2 .53  m l 

30%  A c r y la m id e m l s o lu t io n  5 m l 

10%  SD S 100 p i 

10%  A PS , (N H 4)2S20 8 100 p i 

T E M E D  4 p i 

5.0% Stacking gel

D is t i l le d  w a te r  2 .75  m l

1.0 M  T r is -H C l (pH  6.8) 0 .5 0  m l

30%  A c r y la m id e m l s o lu t io n  0 .67  m l

10%  SD S 40  p i

10%  A P S , (N H 4)2ร 2Og 40  p i

T E M E D  4 p i

5X Sample buffer

1 M  T r is -H C l (pH  6.8) 0 .6  m l 

50%  G ly c e r o l  5 .0  m l 

10%  SD S 2.0 m l

2 - M e r c a p to e th a n o l 0 .5  m l 

1% B r o m o p h e n o l b lu e  1.0 m l 

D is t i l le d  w a te r  0 .9  m l

One part o f sample buffer was added to four parts o f sample. The mixture

was heated 5 min. in boiling water before loading to the gel.



Electrophoresis buffer (IX). 1 litre

3 .03  § o f  T r is -H C l 

14 .40  § o f  G ly c in e

1.0 § o f  SD S

D is s o lv e  in d is t i l le d  w a te r  t o  1 litre .

D o  n o t  a d ju s t  pH  w ith  a c id  o r  b a s e  ( f in a l pH  s h o u ld  b e  8.3).
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CIRCULAR DICHROISM SPECTROSCOPY

APPENDIX B

C ir c u la r  d ic h ro is m  s tu d ie s  w e re  c a r r ie d  o u t  w ith  a JA S C O  J -7 1 5  C D  

S p e c t r o p o la r im e t e r  w ith  t e m p e ra tu r e  c o n t r o l le r  u s ing  a 1 m m  o p t ic a l  c u v e t te .  

S p e c tra  w e re  r e c o rd e d  b e tw e e n  18 0 -3 20  nm , u s ing  0 .4 2  m g /m l p u r if ie d  rP m V R P 1 5  

p ro te in s  in 10 m M  P h o s p h a te  b u ffe r  pH  7.0. E a ch  s p e c t ru m  w a s  th e  a v e ra g e  o f  th re e  

s c a n s  a n d  b a c k g ro u n d  w a s  s u b t r a c t e d  w ith  t h e  s p e c t r u m  o f  10 m M  P h o s p h a te  b u ffe r  

pH  7.0 (b lank). T h e  C D  s p e c t ra  o f  p u r if ie d  rP m V R P 1 5  p ro te in s  in 10 m M  p h o s p h a te  

b u ffe r  pH  7.0. w a s  m e a su re d . T h e  re s u lt s  w e re  p r e s e n te d  as m e a n  re s id u e  e l l ip t ic i t y  

[9] in d e g  c m 2 d m o l  \  w h ic h  is d e f in e d  as

[9] = 9  /  (10  X  ท X  Cp X  l)

W h e re  9 is t h e  e l l ip t ic i t y  in m il l i- d e g re e s

ท is t h e  n u m b e r  o f  a m in o  a c id  re s id u e s  ((in a to m ic  m a s s  u n it s / d a lt o n s ) /  

n u m b e r  o f  a m in o  a c id  re s id u e s )  = (1 5 ,8 99  D a /1 3 7  aa)

C c is m o la r  c o n c e n t r a t io n  o f  t h e  p ro te in .  (M)

l is t h e  c e l l  p a th  le n g th  (1 cm )

T h e  d a ta  o f  m e a n  re s id u e  e l l ip t ic i t y  [9] o f  rP m V R P 1 5  w a s  c a lc u la t e d  as t a b le

b e lo w .
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Table 4.1 The data of mean residue e llip tic ity [9] of rPmVRP15

W a v e le n g th  

(ท''ก)
C D  (0) H T M R W 0/10 c  (cm .) c  (g /rn l) [0] MRfc, X

180 5 .31 5 8 42 .9 0 1 116 .90 4 0 .532 1 0 .0 0 0 4 2 0 .0 2 6 1 0

181 8 .9 2 9 7 2 7 .1 7 8 1 16 .9 0 4 0 .893 1 0 .0 0 0 4 2 0 .C 4 3 8 4

182 1 2 .598 6 5 1 .4 3 7 1 16 .90 4 1 .260 1 0 .0 0 0 4 2 0 .0 6 1 8 5

183 14 .589 6 0 7 .4 6 4 116 .90 4 1 .459 1 0 .0 0 0 4 2 0 .C 7 1 6 3

18a 16 .543 5 8 3 .3 2 6 1 16 .90 4 1 .654 1 0 .0 0 0 4 2 0 .0 8 1 2 3

185 19 .792 5 7 0 .7 5 9 1 16 .9 0 4 1 .979 1 0 .0 0 0 4 2 0 .0 9 7 1 8

186 2 2 .5 7 5 5 6 5 .2 0 8 1 16 .9 0 4 2 .25 7 1 0 .0 0 0 4 2 0 .1 1 0 8 4

187 2 5 .0 8 2 5 6 3 .6 3 9 116 .90 4 2 .508 1 0 .0 0 0 4 2 0 .1 2 3 1 5

188 2 7 .761 5 6 3 .8 1 4 1 16 .9 0 4 2 .776 1 0 .0 0 0 4 2 0 .1 3 6 3 1

189 3 0 .5 57 5 6 4 .7 2 4 116 .90 4 3 .056 1 0 .0 0 0 4 2 0 .1 5 0 0 3

190 3 3 .0 48 5 6 5 .3 1 0 1 16 .9 0 4 3 .305 1 0 .0 0 0 4 2 0 .1 6 2 2 7

191 3 5 .0 60 5 6 5 .1 3 5 1 16 .9 0 4 3 .506 1 0 .0 0 0 4 2 0 .1 7 2 1 4

192 3 6 .4 80 5 6 3 .4 9 0 1 16 .9 0 4 3 .648 1 0 .0 0 0 4 2 0 .17911

193 3 7 .1 17 5 6 0 .2 7 2 1 16 .90 4 3 .712 1 0 .0 0 0 4 2 0 .1 8 2 2 5

194 3 6 .7 24 5 5 5 .2 0 6 1 16 .90 4 3 .672 1 0 .0 0 0 4 2 c .18032
195 3 5 .6 07 548 .111 1 16 .90 4 3 .561 1 0 .0 0 0 4 2 0 .1 7 4 8 3

196 3 3 .0 00 5 3 9 .2 5 3 1 16 .90 4 3 .300 1 0 .0 0 0 4 2 c. 1 62 03

197 2 8 .6 7 4 528 .601 1 16 .90 4 2 .86 7 1 0 .0 0 0 4 2 0 .1 4 0 7 9

198 2 3 .4 0 0 5 1 6 .7 7 0 1 16 .90 4 2 .34 0 1 0 .0 0 0 4 2 0 .1 1 4 8 9

199 17 .180 5 0 4 .5 8 4 1 16 .90 4 1 .718 1 0 .0 0 0 4 2 0 .0 8 4 3 5

200 10 .506 4 9 2 .3 0 2 1 16 .90 4 1.051 1 0 .0 0 0 4 2 0 .0 5 1 5 8

201 4 .41 3 4 8 0 .3 9 5 1 16 .90 4 0 .441 1 0 .0 0 0 4 2 0 .0 2 1 6 7

202 -1 .0 4 6 4 6 8 .9 5 3 1 16 .904 -0 .1 05 1 0 .0 0 0 4 2 -0 .0 0 5 1 4

203 -5 .6 9 3 4 5 8 .1 9 9 1 16 .90 4 -0 .5 69 1 0 .0 0 0 4 2 -0 .0 2 7 9 5

2 0 4 -9 .1 5 8 4 4 8 .3 2 9 1 16 .90 4 -0 .9 16 1 0 .0 0 0 4 2 -0 .0 4 4 9 7

205 -1 2 .0 9 9 4 3 9 .1 3 3 1 16 .90 4 -1 .2 10 1 0 .0 0 0 4 2 -0 .0 5 Q40

206 -1 4 .5 4 3 4 3 0 .5 9 7 1 16 .90 4 -1 .4 5 4 1 0 .0 0 0 4 2 -0 .0 71 41

207 -1 6 .3 5 6 4 2 2 .7 8 6 1 16 .904 -1 .6 3 6 1 0 .0 0 0 4 2 -0 .0 8 0 3 1

208 -1 7 .6 0 1 4 1 5 .6 4 5 1 16 .90 4 -1 .7 6 0 1 0 .0 0 0 4 2 -0 .0 8 6 4 2

209 -1 7 .9 3 1 4 0 9 .1 4 5 1 16 .90 4 -1 .7 9 3 1 0 ,0 0 0 4 2 -0 .0 8 8 0 4

2 1 0 -1 7 .6 2 8 4 03 .20 1 1 16 .90 4 -1 .7 6 3 1 0 .0 0 0 4 2 -0 .0 8 6 5 6

211 -1 7 .2 2 4 3 9 7 .8 6 3 1 16 .90 4 -1 .7 2 2 1 0 .0 0 0 4 2 -0 .0 8 4 5 7

2 1 2 -1 6 .8 0 3 3 9 3 .0 1 8 1 1 6 .9 0 4 -1 .6 8 0 1 0 .0 0 0 4 2 -0 .0 8 2 5 0

2 1 3 -1 6 .6 7 2 3 8 8 .6 5 9 1 1 6 .9 0 4 -1 .6 67 1 0 .0 0 0 4 2 -0 .0 8 1 8 6

2 1 4 -1 6 .7 4 4 3 8 4 .7 3 4 1 16 .90 4 -1 .6 7 4 1 0 .0 0 0 4 2 -0 .0 8 2 2 1

215 -1 6 .8 2 7 3 8 1 .0 7 6 1 1 6 .9 0 4 -1 .6 83 1 0 .0 0 0 4 2 -0 .0 8 2 6 2

216 -1 6 .9 7 7 3 7 7 .6 2 0 1 16 .90 4 -1 .6 9 8 1 0 .0 0 0 4 2 -0 .0 8 3 3 6

217 -1 7 .0 7 0 3 7 4 .3 5 0 1 16 .90 4 -1 .7 07 1 0 .0 0 0 4 2 -0 .0 83 81
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W a v e le n g th  

(ททา)
C D  (0) H T M R W 0 /1 0 d  (cm .) c  ( ç /m 0 [0] M R E , X

2 1 8 -1 7 .1 1 9 3 71 .22 1 1 16 .904 -1 .7 12 1 0 .0 0 0 4 2 -0 .0 8 4 0 5

219 -1 7 .1 6 5 3 6 8 .0 9 8 1 16 .904 -1 .7 17 1 0 .0 0 0 4 2 -0 .0 8 4 2 8

2 2 0 -1 7 .1 5 9 3 65 .0 2 0 1 16 .904 -1 .7 16 1 0 .0 0 0 4 2 -0 .0 8 4 2 5

221 -1 7 .1 8 6 3 6 2 .0 6 3 1 16 .90 4 -1 .7 19 1 0 .0 0 0 4 2 -0 .0 8 4 3 8

222 -1 7 .2 6 0 3 5 9 .1 5 0 1 16 .904 -1 .7 26 1 0 .0 0 0 4 2 -0 .0 8 4 7 5

2 2 3 -1 7 .1 9 7 3 5 6 .2 4 6 116 .904 -1 .7 2 0 1 0 .0 0 0 4 2 -0 .0 8 4 4 4

2 2 4 -1 6 .9 1 9 3 53 .331 1 16 .904 -1 .6 92 1 0 .0 0 0 4 2 -0 .0 8 3 0 7

2 2 5 -1 6 .3 5 6 3 5 0 .3 3 8 116 .904 -1 .6 36 1 0 .0 0 0 4 2 -0 .0 8 0 3 1

2 2 6 -1 5 .5 2 6 3 4 7 .2 5 0 1 16 .904 -1 .5 5 3 1 0 .0 0 0 4 2 -0 .0 7 6 2 3

227 -1 4 .6 4 4 3 4 4 .0 5 9 116 .904 -1 .4 6 4 1 0 .0 0 0 4 2 -0 .0 7 1 9 0

228 -1 3 .7 4 6 3 4 0 .7 7 2 1 16 .90 4 -1 .3 75 1 0 .0 0 0 4 2 -0 .0 6 7 4 9

229 -1 2 .7 1 5 3 3 7 .4 4 6 116 .904 -1 .271 1 0 .0 0 0 4 2 -0 .0 6 2 4 3

2 3 0 -1 1 .6 9 3 3 3 4 .1 1 8 1 16 .50 4 -1 .1 6 9 1 0 .0 0 0 4 2 -0 .0 5 7 4 1

231 -1 0 .6 0 8 3 30 .7 7 3 1 16 .90 4 -1 .061 1 0 .0 0 0 4 2 -0 .0 5 2 0 9

2 3 2 -9 .3 61 3 2 7 .3 6 6 1 16 .90 4 -0 .9 36 1 0 .0 0 0 4 2 -0 .0 4 5 9 6

2 3 3 -8 .1 6 3 3 2 3 .9 2 3 1 16 .904 -0 .8 16 1 0 .0 0 0 4 2 -0 .0 4 0 0 8

2 3 4 -6 .9 9 2 3 2 0 .5 4 8 1 16 .504 -0 .6 99 1 0 .0 0 0 4 2 -0 .0 3 4 3 3

2 3 5 -5 .8 4 5 3 1 7 .2 9 0 1 16 .904 -0 .5 84 1 0 .0 0 0 4 2 -0 .0 2 8 7 0

2 3 6 -4 .9 3 0 3 1 4 .1 9 8 1 16 .904 -0 .4 93 1 0 .0 0 0 4 2 -0 .0 2 4 2 0

2 3 7 -4 .1 8 8 3 1 1 .2 8 7 1 16 .904 -0 .4 19 1 0 .0 0 0 4 2 -0 .0 2 0 5 6

2 3 8 -3 .541 3 0 8 .5 9 2 116 .904 -0 .3 54 1 0 .0 0 0 4 2 -0 .0 1 7 3 9

2 3 9 -2 .9 8 0 3 0 6 .1 5 5 1 16 .504 -0 .2 98 1 0 .0 0 0 4 2 -0 .0 1 4 6 3

2 4 0 -2 .3 9 8 3 03 .9 5 0 1 16 .90 4 -0 .2 40 1 0 .0 0 0 4 2 -0 .0 1 1 7 8

241 -1 .8 4 5 3 0 1 .9 6 6 1 16 .90 4 -0 .1 85 1 0 .0 0 0 4 2 -0 .0 0 9 0 6

2 4 2 -1 .3 5 3 3 0 0 .1 5 4 1 16 .904 -0 .1 35 1 0 .0 0 0 4 2 -0 .0 0 6 6 4

243 -1 .011 2 9 8 .4 8 9 1 16 .90 4 -0 .101 1 0 .0 0 0 4 2 -0 .0 0 4 9 6

2 4 4 -0 .8 5 8 2 9 6 .9 4 5 1 16 .904 -0 .0 86 1 0 .0 0 0 4 2 -0 .0 0 4 2 2

245 -0 .7 5 4 2 9 5 .5 0 2 1 16 .90 4 -0 .0 75 1 0 .0 0 0 4 2 -0 .0 0 3 7 0

2 4 6 -0 .6 4 3 2 9 4 .1 6 4 1 16 .504 -0 .0 64 1 0 .0 0 0 4 2 -0 .0 0 3 1 6

247 -0 .5 1 8 2 9 2 .8 9 8 1 16 .90 4 -0 .0 52 1 0 .0 0 0 4 2 -0 .0 0 2 5 4

2 4 8 -0 .3 4 7 2 9 1 .7 4 3 1 16 .904 -0 .0 35 1 0 .0 0 0 4 2 -0 .0 0 1 7 0

2 4 9 -0 .2 07 2 9 0 .7 2 0 1 16 .504 -0 .0 21 1 0 .0 0 0 4 2 -0 .0 0 1 0 2

250 -0 .1 65 2 8 9 .7 4 0 116 .904 -0 .0 16 1 0 .0 0 0 4 2 -0 .0 0 0 8 1

251 -0 .1 48 2 8 8 .8 1 2 1 16 .50 4 -0 .0 15 1 0 .0 0 0 4 2 -0 .0 0 0 7 3

2 5 2 -0 .1 88 2 8 7 .9 3 3 1 16 .504 -0 .0 1 9 1 0 .0 0 0 4 2 -0 .0 0 0 9 2

2 5 3 -0 .1 97 2 87 .0 7 3 1 16 .50 4 -0 .0 2 0 1 0 .0 0 0 4 2 -0 .0 0 0 9 7

2 5 4 -0 .1 2 9 2 8 6 .2 2 4 1 16 .90 4 -0 .0 13 1 0 .0 0 0 4 2 -0 .0 0 0 6 3

2 5 5 -0 .0 3 3 2 85 ,37 1 1 16 .50 4 -0 .0 0 3 1 0 .0 0 0 4 2 -0 .0 0 0 1 6

2 5 6 0 .0 2 4 2 8 4 .4 9 8 1 16 .90 4 0 .002 1 0 .0 0 0 4 2 0 .0 0 0 1 2

2 57 0 .04 7 2 83 .61 1 1 16 .90 4 0 .005 1 0 .0 0 0 4 2 0 .0 0 0 2 3
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W a v e le n g th

(n m )
C D  (0) H T M R W 0 /1 0 d  (cm .) c  (g /m l) [0] M R E , X

2 5 8 0 .0 5 6 2 8 2 .7 0 4 1 16 .90 4 0 .006 1 0 .0 0 0 4 2 0 .0 0 0 2 8

2 5 9 0 .0 7 5 2 8 1 .7 3 4 1 16 .904 0 .00 7 1 0 .0 0 0 4 2 0 .0 0 0 3 7

2 6 0 0 .0 3 4 2 8 0 .7 2 5 1 16 .90 4 0 .00 3 1 0 .0 0 0 4 2 0 .0 0 0 1 7

261 -0 .0 2 9 2 79 .81 1 1 1 6 .9 0 4 -0 .0 0 3 1 0 .0 0 0 4 2 -0 .0 0 0 1 4

2 6 2 -0 .1 1 2 2 78 .981 1 1 6 .9 0 4 -0 .011 1 0 .0 0 0 4 2 -0 .0 0 0 5 5

2 6 3 -0 .1 3 6 2 78 .20 1 1 16 .904 -0 .0 14 1 0 .0 0 0 4 2 -0 .0 0 0 6 7

2 6 a -0 .1 3 4 2 7 7 .4 3 3 1 16 .90 4 -0 .0 1 3 1 0 .0 0 0 4 2 -0 .0 0 0 6 6

2 6 5 -0 .1 1 5 2 7 6 .6 9 2 1 16 .904 -0 .0 1 2 1 0 .0 0 0 4 2 -0 .0 0 0 5 7

2 6 6 -0 .1 4 2 2 7 5 .9 9 5 1 16 .90 4 -0 .0 1 4 1 0 .0 0 0 4 2 -0 .0 0 0 7 0

2 6 7 -0 .1 6 8 2 7 5 .3 3 5 1 16 .904 -0 .0 1 7 1 0 .0 0 0 4 2 -0 .0 0 0 8 2

2 6 8 -0 .2 2 3 2 7 4 .7 0 5 1 16 .90 4 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 9

2 6 9 -0 .2 6 0 2 74 .08 1 1 16 .904 -0 .0 2 6 1 0 .0 0 0 4 2 -0 .0 0 1 2 8

2 7 0 -0 .2 91 2 7 3 .4 2 7 1 16 .90 4 -0 .0 2 9 1 0 .0 0 0 4 2 -0 .0 0 1 4 3

271 -0 .3 2 5 2 7 2 .7 1 6 1 16 .90 4 -0 .0 3 3 1 0 .0 0 0 4 2 -0 .0 0 1 6 0

2 7 2 -0 .3 1 3 2 7 2 .0 2 8 1 16 .90 4 -0 .0 31 1 0 .0 0 0 4 2 -0 .0 0 1 5 4

2 7 3 -0 .2 6 3 2 7 1 .4 3 4 1 16 .90 4 -0 .0 2 6 1 0 .0 0 0 4 2 -0 .0 0 1 2 9

2 7 4 -0 .1 8 7 2 7 0 .8 5 8 1 16 .90 4 -0 .0 1 9 1 0 .0 0 0 4 2 -0 .0 0 0 9 2

2 7 5 -0 .1 6 9 2 7 0 .2 7 8 1 16 .90 4 -0 .0 1 7 1 0 .0 0 0 4 2 -0 .0 0 0 8 3

2 7 6 -0 .1 7 9 2 6 9 .6 7 4 1 16 .904 -0 .0 1 8 1 0 .0 0 0 4 2 -0 .0 0 0 8 8

2 7 7 -0 .221 2 6 9 .0 7 0 1 16 .90 4 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 8

2 7 8 -0 .2 6 3 2 6 8 .4 8 7 1 16 .90 4 -0 .0 2 6 1 0 .0 0 0 4 2 -0 .0 0 1 2 9

2 7 9 -0 .3 4 3 2 6 7 .9 0 7 1 1 6 .9 0 4 -0 .0 3 4 1 0 .0 0 0 4 2 -0 .0 0 1 6 8

2 8 0 -0 .3 7 0 2 6 7 .3 9 5 1 16 .90 4 -0 .0 37 1 0 .0 0 0 4 2 -0 .0 0 1 8 2

281 -0 .371 2 6 7 .0 2 5 1 16 .90 4 -0 .0 37 1 0 .0 0 0 4 2 -0 .0 0 1 8 2

2 8 2 -0 .3 3 3 2 6 6 .7 4 3 1 16 .90 4 -0 .0 3 3 1 0 .0 0 0 4 2 -0 .0 0 1 6 3

2 8 3 -0 .2 4 0 2 6 6 .4 7 6 1 16 .90 4 -0 .0 2 4 1 0 .0 0 0 4 2 -0 .0 0 1 1 8

2 8 4 -0 .1 9 4 2 6 6 .1 9 5 1 16 .90 4 -0 .0 1 9 1 0 .0 0 0 4 2 -0 .0 0 0 9 5

285 -0 .2 4 5 2 6 5 .8 9 6 1 16 .90 4 -0 .0 25 1 0 .0 0 0 4 2 -0 .0 0 1 2 0

2 8 6 -0 .2 8 8 2 6 5 .5 6 6 1 16 .904 -0 .0 2 9 1 0 .0 0 0 4 2 -0 .0 0 1 4 1

2 8 7 -0 .2 9 7 2 6 5 .2 5 2 1 16 .90 4 -0 .0 3 0 1 0 .0 0 0 4 2 -0 .0 0 1 4 6

2 8 8 -0 .2 7 9 2 6 4 .9 8 7 1 16 .904 -0 .0 2 8 1 0 .0 0 0 4 2 -0 .0 0 1 3 7

2 8 9 -0 .2 1 3 2 6 4 .6 8 2 1 16 .90 4 -0 .0 21 1 0 .0 0 0 4 2 -0 .0 0 1 0 5

2 9 0 -0 .2 0 0 2 6 4 .1 7 2 1 16 .904 -0 .0 2 0 1 0 .0 0 0 4 2 -0 .0 0 0 9 8

291 -0 .2 1 6 2 6 3 .6 9 0 1 16 .90 4 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 6

2 9 2 -0 .2 4 5 2 6 3 .5 5 2 1 16 .904 -0 .0 24 1 0 .0 0 0 4 2 -0 .0 0 1 2 0

2 9 3 -0 .2 9 0 2 6 3 .4 5 5 1 16 .90 4 -0 .0 2 9 1 0 .0 0 0 4 2 -0 .0 0 1 4 2

2 9 4 -0 .2 9 6 2 6 3 .1 7 6 1 16 .90 4 -0 .0 3 0 1 0 .0 0 0 4 2 -0 .0 0 1 4 5

2 9 5 -0 .2 7 6 2 6 2 .8 2 8 1 16 .90 4 -0 .0 2 8 1 0 .0 0 0 4 2 -0 .0 0 1 3 6

2 9 6 -0 .281 2 6 2 .4 7 9 1 16 .90 4 -0 .0 2 8 1 0 .0 0 0 4 2 -0 .0 0 1 3 8

2 9 7 -0 .2 4 7 2 6 2 .1 2 3 1 16 .90 4 -0 .0 25 1 0 .0 0 0 4 2 -0 .0 0 1 2 1
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W a v e le n g th

(ท!•'ก)
C D  (0 ) H T M R W 0 /1 0 d  (cm .) c  (g /m l) [0] M R E , X

2 9 8 -0 .2 17 2 6 1 .7 6 3 1 16 .90 4 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 7

299 -0 .2 0 9 2 6 1 .4 1 7 1 16 .90 4 -0 .021 1 0 .0 0 0 4 2 -0 .0 0 1 0 3

300 -0 .1 9 6 2 6 1 .1 0 6 1 16 .90 4 -0 .0 20 1 0 .0 0 0 4 2 -0 .0 0 0 9 6

301 -0 .2 0 5 2 6 0 .8 2 4 1 16 .904 -0 .0 20 1 0 .0 0 0 4 2 -0 .0 0 1 0 1

302 -0 .2 1 8 2 6 0 .5 7 3 116 .90 4 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 7

303 -0 .1 8 8 2 6 0 .3 4 2 1 16 .904 -0 .0 1 9 1 0 .0 0 0 4 2 -0 .0 0 0 9 2

304 -0 .1 3 2 2 6 0 .1 2 4 116 .90 4 -0 .0 1 3 1 0 .0 0 0 4 2 -0 .0 0 0 6 5

305 -0 .0 5 8 2 5 9 .9 1 5 1 16 .904 -0 .0 0 6 1 0 .0 0 0 4 2 -0 .0 0 0 2 9

306 -0 .0 41 2 5 9 .7 2 8 116 .90 4 -0 .0 0 4 1 0 .0 0 0 4 2 -0 .0 0 0 2 0

307 -0 .081 2 59 .57 1 116 .90 4 -0 .0 0 8 1 0 .0 0 0 4 2 -0 .0 0 0 4 0

308 -0 .1 3 4 2 5 9 .4 3 5 116 .90 4 -0 .0 13 1 0 .0 0 0 4 2 -0 .0 0 0 6 6

309 -0 .1 94 2 5 9 .3 0 6 116 .90 4 -0 .0 19 1 0 .0 0 0 4 2 -0 .0 0 0 9 5

3 1 0 -0 .2 1 6 2 5 9 .1 7 5 1 16 .904 -0 .0 22 1 0 .0 0 0 4 2 -0 .0 0 1 0 6

311 -0 .1 7 9 2 5 8 .9 7 8 1 16 .904 -0 .0 18 1 0 .0 0 0 4 2 -0 .0 0 0 8 8

3 1 2 -0 .1 61 2 58 .741 1 16 .904 -0 .0 16 1 0 .0 0 0 4 2 -0 .0 0 0 7 9

3 1 3 -0 .1 5 7 2 5 8 .6 5 0 1 16 .904 -0 .0 1 6 1 0 .0 0 0 4 2 -0 .0 0 0 7 7

3 1 4 -0 .1 5 2 2 5 8 .7 0 7 1 16 .904 -0 .0 15 1 0 .0 0 0 4 2 -0 .0 0 0 7 5

3 1 5 -0 .1 8 7 2 5 8 .7 8 6 1 16 .90 4 -0 .0 1 9 1 0 .0 0 0 4 2 -0 .0 0 0 9 2

3 16 -0 .2 2 2 2 5 8 .8 0 7 1 16 .904 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 9

3 17 -0 .2 31 2 5 8 .7 9 4 1 16 .90 4 -0 .0 2 3 1 0 .0 0 0 4 2 -0 .0 0 1 1 3

3 18 -0 .221 2 5 8 .7 7 7 1 16 .904 -0 .0 2 2 1 0 .0 0 0 4 2 -0 .0 0 1 0 9

3 19 -0 .1 7 0 2 5 8 .7 4 6 1 16 .90 4 -0 .0 1 7 1 0 .0 0 0 4 2 -0 .0 0 0 8 3

3 20 -0 .0 9C 2 58 .701 1 16 .90 4 -0 .0 09 1 0 .0 0 0 4 2 -0 .0 0 0 4 4
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