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1 2 3
! 310029
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Carthamus tinctorious

a- MS
0.1% 2 4-D0.30mg L 6-BA 1.80mg L o -
Y- 4.1706 0.3120 0.1650pg g 4.4091pg g
57
Q813.1 A 1000-3061 1999 04-0444-49
Tocopherols
Lipofuscin
! aBv o4
a By a 50% &
a 1% ! d dl
2
Furuya °
« 4
Furuya
o-
1
1.1
a- B v- 8- Merck PN 15496
4 ImL  100mL
10pg mL
1998-09-27 1999-05-18
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1.2
Beckman HPLC System Gold 110B 406
RF-450 11pl
ULTRASPHERE-Si dp Spm 4.6mm X 25cm Beckman Part No. 235341
ULTRASPHERE-Si dp Spm 4.6mm X 4.5cm Beckman Part No. 24401
1.3
1.3.1 200mL
100mL
=99.7:0.3 V. V 1.5mL min
298nm 328nm
B v 3 :76‘;;7?0(‘)/ v g
¢ pg mL n 2ml W
g V mL
1.3.2 Carthamus tinctorius
4~5 cm 0.2% 10 min 5
MS 1.0mg L6-BA  1.0mg L2 4-D 1
25~30 8
0.2g
5 10h d
LRH-250-GS 25d7 5
1 0.1% 34 2
1
1.3.3 :
a 6-BA 2 4D 2 2 i
29 21 1=1 2
0= =ity 2 A= 2=z Y
5 ¥=1.606 v=1.267
6-BA 2 4D 0.1~2.0mg L
21 2o zgi= 0.1+2.0 2=1.05
A= 2.00—1.05 1.267=0.75
b xi= 2~z A z
x 1
c 2 9 13 10~13
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1 2
Table 1 Relationship between coded Table 2 The combinatorial experiment design
variables and pro-variables 6-BA conc. 2 4-D conc.
No. x T
Coded variables Pro-variables mg L mg L
1 1 1 1.80 1.80
o 6-BA conc. 2 4-D conc. ) | . 1.80 0.30
mg L mg L 3 -1 1 0.30 1.80
4 -1 -1 0.30 0.30
1.267 200 200 5 1.267 0 2.00 1.05
6 -1.267 0 0.10 1.05
! 1.80 1.80 7 0 1.267  1.05 2.00
8 0 —1.267 1.05 0.10
0 1.05 1.05 9 0 0 1.05 1.05
10 0 0 1.05 1.05
-1 0.30 0.30 1o 0 1.05 1.05
1.6 0.10 0.10 12 0 0 1.05 1.05
-267 ' 30 0 1.05 1.05
2
2.1
3
3 «

Table 3 Callus fresh weight and its tocopherols content and yield under different culture conditions *

6-BA 2 4D  Fresh a-
No a B Y I E
conc. conc. weight yield
1 1.80 1.80 7.80 0.4441 0.4441 3.4640
2 1.80 0.30 7.15 4.1706 0.3120 0.1650 4.4091 29.8198
3 0.30 1.80 4.13 0.1407 0.1407 0.5811
4 0.30 0.30 8.80 0.1688 0.1688 1.4854
5 2.00 1.05 7.29 0.1193 0.1193 0.8697
6 0.10 1.05 7.69 0.2175 0.2175 1.6726
7 1.05 2.00 6.82 1.4758 1.4758 10.0650
8 1.05 0.10 7.27 0.8445 0.1453 0.9172 6.1395
9 1.05 1.05 7.41 0.2442 0.2442 1.8095
10 1.05 1.05 6.51 1.5182 0.2084 1.6224 9.8835
11 1.05 1.05 5.64 0.1543 0.1543 0.8703
12 1.05 1.05 6.54 0.3388 0.3388 2.2158
13 1.05 1.05 7.28 0.2570 0.2570 1.8710
CK1 1.00 1.00 4.00 0.0774 0.0774 0.3096
CK2 1.00 1.00 6.68 0.3087 0.3087 2.0621

* Concentration unit mg L f{resh wight unit g* o B ¥ 8" represent the content of 4 tocopherol isomers respectively
pg gFW “ E” Stands for effective tocopherols content pg gFW  E=a+0.58+0.57+0.018 yield product of callus
fresh weight multiplying o-tocopherol content® " Stands for no product has been inspected Each group has been added

0.1% casein in MS medium except CK1.
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34
2
0.30mg L2 4-D 1.80mg L 6-BA a- 4.1706pg g B-
0.3120pg g V- 0.1650pg g
4.4091pg g “
” 6
57
2.2
2.2.1 Q- M1 6-BA X 2 4-D V)
$1=0.3278+0.5788x, —0.4098x, +0.739323 — 0.9246 2, x> 1
:C()—BA_1'05 :C24—D_l'05
o 0.75 2 0.75

4

4 1

Table 4 Variance analysis of regression coefficient for equation 1

Sun of Degree of Sum of mean

Variance origin wquares A9 squares F oo Fo.05 Fo.1
Primary effect x; 2.424082 1 2.424082 3.76 5.32 3.46
Primary effect x, 1.210753 1 1.210753 1.88 5.32 3.46
Interaction effect x;a> 3.419541 1 3.419541 5.30 5.32 3.46
Quadratic effect 23 2.819143 1 2.819143 4.37 5.32 3.46
Regression 9.873519 4 2.468380 3.83 3.84 2.81
Residual error 5.158532 8 0.644816
Total 15.032051
F 37 Fo o5 S =
1.223286 S =5.145999 F =2.10 Foos 36 =4.76
1 95% x1=1.267 x,= —1.267 Vinax
=4.2527
1 1 2
v,  6-BA x1 2 4-D x>
¥, =7.15+1.332 2, 2
a- vz 0-BA x 2 4-D X
y3=3.6883+4.1883x, +4.2870x3 —6.36292 x> 3
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2.2.2

800

mg/L)

EY
2 8 3
288

BA 24D

G tocopherol cont. /(

6BA  <2.0pg

L 6-BA
6BA conc. i(mg/L) 0 O 24D cone. Ame/l ; 2 4-D 5
1 y1=0.3278+0.5788x; —0.4098x, a-
+0.739323 - 0.92462, x5 :
Fig.1 Three-dimension graph of regression equation of 2.3
y1=0.3278+0.5788x, —0.4098x, +0.739323 — 0. 92462, 2,
2 400 350 —200
3

18
= 16
214
$12
8
< !
M
408

06

04

02 20d

) ' Furuya
24-D conc. /(mg/L)
2 y1=0.3278+0.5788x, —0.4098, 3

+0.739323 - 0.92462 2, i
Fig.2 Contour graph of regression equation of
31=0.3278+0.5788x, —0.40982, +0.739323 - 0.9246.x 2, ~
% The values of tocopherol content and contour

lines have been multiplied 100.
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Optimization of Culture Conditions for Safflower Cell and

Accumulation of Cellicolous Product Tocopherols

Wang Pu'  Shao O Cen Peilin®
' Bio-environment Engineering Institute of Zhejiang University Hangzhou 310029
2 Institute of Bio-environment Engineering Zhejiang University of Technology Hangzhou 310014

3 Institute of Chemical Engineering Zhejiang University Hangzhou 310027

Abstract The culture of calli which was induced from cotyledon of Carthamus tinctorius. L was
able to synthesis tocopherols. The results determined by NP-HPLC showed that the main component
was a-tocopherol. When adding 0.1% casein into MS medium and 2 4-D concentration was ad-
justed to 0.30mg L and 6-BA to 1.80mg L. o« B- and y-forms of tocopherol reached 4.1706

0.3120 and 0.1650 pg g fresh calli respectively. The effective tocopherols content was 4.4091p.g g fresh

calli which was 57 times as much as controls.

Key words Optimization tocopherols safflower
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