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MS (Murashige and Skoog, 1962)

nh4no3
kno3
CaCl22H2
MgS04.7HD
kh2po4
h3o3
MnS04.4H20
ZnS04.7H
Kl

NaMo04.2H20

LS (Linsmaier and Skoog,

1
nh4no3
kno3
CaCI22HX
MgS04.7HD
KH2PO4
h3o3
MnS04.4H20

ZnS04.7H2

1650

1900

440

370

170

6.2

22.3

8.6

0.83

0.25

1650

1900

440

370

170

6.2

22.3

8.6

CuS04.5H20
CoCI26H20
NazEDTA
FeS04.7H20
Glycine
Nicotinic acid
Pyridoxine-HCI
Thiamine-HCI

Myo-inositol

1965)

Kl
NaMo04.2H20
CuS04.5H
CoCI26H2
NazEDTA
FeS04.7HD
Thiamine-FICI

Myo-inositol

0.025

0.025

37.25

27.85

2.0

01

0.83

0.25

0.025

0.025

37.25

27.85

0.4

100



13

14

B5 (Gamborg et.al., 1968)

kno3
CaCl22HD
MgS047HD
(NH42s04
NaH2P 04.H20
H3BO3
MnS04H20
ZnS04.7HO

Kl

2500

150

250

134

150

3.0

10.0

2.0

0.75

NaMo04.2H20
CuS045HD
CoCI26H2D
Na2zEDTA
FeS04.7H
Nicotinic acid
Pyridoxine-HCI
Thiamine-HCI

Myo-inositol

SH (Schenk and Hildebrandt, 1972)

1
KNO3
CaCl22HD
MgS047HD
NH4H2P 04
H3BO3
MnS04.4H2
ZNnS04.7HX
KI

NaMo04.2H20

2500
200
400
300

5.0
10.0
1.0
1.0

01

(stock solution)

CuS045H2D
CoCI26H2D
NazEDTA
FeS04.7H
Nicotinic acid
Pyridoxine-PICI
Thiamine-HCI

Myo-inositol

0.25

0.025

0.025

37.25

27.85

1.0

1.0

10.0

100

0.2

01

20.0

15.0

5.0

0.5

5.0

1000

93
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1
(
1 40
40
3 40
4 40
5 40

nhdno3
kno3
khZpo4
h3o3
MnS04.4H2
Kl
ZnS04.7HD
NaMo04.2H20
CoCI26H2D
CuS04.5HD

CaCl .2H,0

MgS04.7HD

Na.-EDTA

FeS04.7HD

Myo-inositol
Nicotinic acid
Pyndoxine-HCI
Thiamine-HCI

Glycine

MS

66.0
76.0
6.8
0.248
0.892
0.033
0.344
0.01
0.001
0.001

17.6

14.8

1.492

1.112

0.4
0.02
0.02

0.0004

0.8

1000

1000

1000

1000

1000

25.0

25.0

25.0

25.0

25.0

9%

MS



2.2
2
(
1 20
20
3 20
4 20
5 40

nh4no3
kno3
khZo4
h3o3
MnS04.4H20
Kl
ZnS04.7HD
NaMo04.2H2D
CoCI26HD
CuS045HD

CaCl22H2D

MgS04.7H2D

Na2EDTA
FeS04.7H2D

Myo-inositol

Thiamine-HCI

33.0 1000
38.0
34
0.124
0.446
0.016
0.172
0.005
0.005
0.005

8.0 1000

7.4 1000

0.746 1000
0.556

20 500
0.008

50.0

50.0

50.0

50.0

25.0

9%



2.3

20

20

20

20

20

40

kno3
MnS04.4H2D
ZnS047HD
NaMo04.2H20
CoCI26HD
CuS04.5HD
(NH42S04

CaCl22HD

MgS04.7HD

NaH2PO4.HD

NazEDTA

FeS047HD

Myo-inositol
Nicotinic acid
Pyndoxine-HCI
Thiamine-HCI

BS

50.0 1000
0.06
0.2
0.015
0.04
0.005
0.0005
0.0005
2.68

3.0 1000

5.0 1000

3.0 1000

0.746 1000
0.556

2.0 500
0.02
0.02
0.2

50.0

50.0

50.0

50.0

50.0

25.0

96

B5
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20

20

20

20

20

40

kno3
MnS04.4H2D
Kl
ZnS04.7HD
NaMo04.2H20
CoCI26H2D
CuS045HD

CaClj.2HD

MgSO, /H.o

NH4H po4

Na2EDTA
FeSOjVHD

Myo-inositol
Nicotinic acid
Pyridnxine-HCI
Thiamine-HCI

H

50.0 1000
0.1
0.2
0.02
0.02
0.002
0.002
0.0004

4.0 1000

8.0 1000

6.0 1000

0.4 1000
0.3

20.0 500
04

0.04
0.4

50.0

50.0

50.0

50.0

50.0

25.0

97

SH



IAA, IBA

(200

4.1

4.2

4.3

4.4

4.5

4.6

4.7

2,4-

50.0%)

01

1.0

15

1.0

BA Kinetin 0.1
0.01
0.2-0.5 (
100
121 15

98

NAA.

2,4-



500

0.05 - 70
(Na2HP04) 4.26

(HNaP04) 3.12

2.5%
5.0
200
0.9%
(NaCl) 4.5

1.0

9



100

Internal standard ( 1

2534)

11 4

Palmitic acid metyl ester (Hexadecanoic acid metyl ester ; C16:0ME)
Stearic acid metyl ester (Octadecanoic acid metyl ester ; C18:0ME)
Oleic acid metyl ester (9-Octadecenoic acid metyl ester ; C18:1ME)

Linoleic acid metyl ester (9,12-Octadecadienoic acid metyl ester ; C18:2ME)

0.3, 0.15, 0.075 0.0375
150 3
12 Internal standard (I. .) Pentadecanoic acid methyl ester (C15:0ME)
43
13 Internal standard
1
mean peak area
ratio peak area peak area Internal
standard

= meanpeak arearatio X 1 X



2.1

mean peak area ratio

(C16:0)

101

y = 4.3045x + 0.1404

R =0.9972

1 I T

0-0.3

A 0.2 0.3

(C16:0)

0.4

(016:0)

mean peak area ratio

(016:0)

0.0375

0.015

0.15
0.3

mean peak area ratio

+

0.269+0.013

0.477+0.025
0.82310.041
1.414+0.052



2.2

mean peak area ratio

(018:0)

1.5 +

1+

0.5 +

0.1

0-0.3

0.0375
0.015

0.15

0.3

(018:0)

0.2

1

0.3

(C18:0)

0.4

mean peak area ratio

y = 3.9489x + 0.0182

R’ =0.9988

(018:0)

mean peak area ratio

( +

0.176+0.024

0.322+0.033

0.582+0.032

1.214+0.084

02



2.3

mean peak area ratio

2.5

103

(C18:1)

Yy = 6.1002x + 0.1339

R2=0.9976
0 1 1 T
0 0.1 0.2 0.3 0.4
(C18:1)
( )
3 (C18:1)
0-0.3 mean peak area ratio
(018:1) mean peak area ratio
( ) ( * )
0.0375 0.315+0.011
0.015 0.623+0.099
0.15 .085+0.149

0.3 1.944+0.030



2.4

mean peak area ratio

(C182)

104

y = 54231X + 01281
re=0.9987

0 0.1 0.2 0.3
(C18:2)
( )
4
0-0.3
(018:2)
( ) (
0.0375
0.015
0.15

0.3

T ) 7 1

0.4

(018:2)

mean peak area ratio

mean peak area ratio

+

0.316+0.060
0.526+0.031

0.982+0.180

1.73910.052
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