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Production of Ubiquinone 10 from the Callus Culture of
Tobacco(Nicotiana tabacum cv Xanthi)
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The effect of phytohormones on in vitro production of ubiquinone 10 from the callus cultures of Nicotiana tabacum cv
Xanthi was investigated. The growth of callus cultures of Xanthi was improved by addition of NAA and 2,4-D, especially
NAA 0.5 mg/L alone, at the light condition. Ubiquinone 10 was detected by HPLC, and confirmed from Xanthi callus
cultured on the all of upper media. The ubiquinone 10 content in Xanthi tobacco callus cultured on the medium with NAA
0.5 mg/L only was higher than that of other mixed medium with NAA and 24-D. However, addition of IBA 1 mg/L and
NAA 0.5 mg/L to the medium was more effective in promoting ubiquinone 10 formation than that of NAA 0.5 mg/L only.
As the callus growth of Xanthi was considerabley restrained at concentration of kinetin, Content and production of

ubiquinone 10 was the highest at kinetin 0.5 mg/L and 2,4-D 0.5 mg/L in the light.
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Xanthi callus
I
Lyophilized
\

Homogenized(Propanol : Hexane = 3 : 5)

l

Vacuum

Dissolved in dioxane

|
Injection into HPLC

HPLC condition

HPLC: Dionex

UV detector: Diode array detector 275nm
Integrator: Spectra-physics

Column: g-Bondapak C-18

Eluent: 97% EtOH

Flow rate: 15 ml/min

Sample injection: 20 uL

Table 1. Effects of 24-D and NAA on the growth of callus induced
from N. tabacum cv Xanthi leaf for 30dyas in the light and dark
condition.

Phytohormone(mg/L) Fresh weight of callus (g/flask)

24-D NAA Light Dark
0 05 1579 + 055 1152 £ 041
10 154 + 072 1025 + 012
20 1401 + 093 1100 + 061
005 05 1470 + 032 1040 £ 085
10 1490 + 088 1043 + 068
20 1581 + 066 1113 + 022
0.1 05 1338 + 056 1332 + 031
10 1515 + 063 945 + 066
20 1517 + 030 1316 + 021
05 05 149 + 074 1190 + 027
10 1417 + 053 1093 + 042
20 1458 + 0.9 1140 + 0.9

Figure 1. The extration procedure of ubiquinone 10 from the callus
cultures of Xanthi cultured cells and the condition of HPLC
analysis.
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Figure 2. The HPLC Chromatogram of ubiquinone 10 from Xanthi
cultured cells and condition of HPLC. A and B are standards of
ubiquinone 7 and 10, C is chromatogram for Xanthi cultured cells,
D is for Xanthi cultured cells mixed with standard (5 gg/mL) of
ubiquinone 10.
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ubiquinone 102] ko] 714 @skd 05 mg/LE Ao
(Table 2) wiz|el Ztzk 7} 9 53708k § 3047 Fujof
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Table 2. Effects of 24-D and NAA on the production of ubiquinone
10 (UQI0) of callus induced from N. tabacum cv Xanthi leaf for
30days in the light and dark.

Phytohormone Content of UQ1D Productivity of UQL0
{mg/L) (mg/g fr wt) (p/flask)
24D NAA Light Dark Light Dark
0 05 186 149 2034 1716

L0 154 089 2370 914
20 089 098 1244 10.79
006 05 165 1.06 2420 1105
10 139 116 20N 1211
20 119 09 1888 11.01
0l 05 0% 093 1287 1312
L0 1.08 065 1635 611
20 073 084 1101 11.08
05 05 086 062 1282 733
10 078 090 1105 9.79
20 064 080 926 906

Table 3. Effects of IBA and NAA on the production of ubiquinone
10(UQ 10) and the growth of callus induced from N. tabacum cv
XKanthi leaf for 30 days in the light.

Phytohormone(mg/L)  Fresh weight  Content of UQL0  Productivity

IBA NAA (g/flask) (/g fr wt) (p2/flask)
0 0 393 + 018 291 1143
05 1221 + 1.03 193 2356
1 0 1245 + 064 190 2366
05 1226 + 048 226 27,69
3 0 1239 + 0.35 147 1822
05 1376 + 059 136 1864
5 0 1255 + 051 179 2245
05 1402 + 053 115 1611

e vl AEFZES A HolsA| g2 A Tis
A &eia BE AeFoA Aol 33| w2 AY¥E B
(Table 3). Ubiquinone 10 §3}2 32 & FxzjFoA 7}
A gokont Aol Al HR| kol YAbA o] vl 2ot
AApe] Fzdt Aejol A= NAA 05 mg/L @579 72
o] IBA 10 mg/L =4 ]|l ubiquinone 102] 3o
vlgt AgS Bglom, 3] IBA 1.0 mg/Let NAA 05
mg/L EFAR A 2257 ug/gfr wt2 7} EFoteH(Table
3). o]24 flask'd ubiquinone 102] JArsFx FEx g} T-of A
27666 wg/flaskZ NAA 05 mg/L H5* 2] 23557 me/flask
B} o ¥& 43S By oi(Table 3).
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Table 4. Effects of kinetin and light on the production of ubiquinone
10 (UQ10) and the growth of callus induced from N. tabacum cv
Xanthi leaf.

Conc. of Fresh weight Content of UQ 10  Productivity of UQ 10

kinetin (g/flask) (¢/gfr wt) (pg/flask)

(mg/L)  Light Dark Light Dark Light  Dark
0.05 554 402 225 3m 1249 1218
0.1 639 559 273 368 1745 2057
05 6.99 5.00 497 535 U74 26.75
10 640 346 34 6.37 2202 204

EA2) F(Tables 2, 3)ll Hlg)A »l$- A2 AFE HA
t}. ¥bH ol ubiquinone 109) 3 NAAS A7HIE AdE
BAbefol A tha ubiquinone 108] Fake] YU} 2
2] kineting] 7}AlolE AR A o £
e Hoow, NAAo| EA e F(Table 2)1} IBA ¥
NAA E&2F(Table 3)ol ®l3M A ¥ 9
ubiquinone 10& 3-5-3k2 9151 THTable 4). Kinetin % 7}
v 5 Aol AAeE A9 2y ubiquinone 109] Frakel
w]$- wrol 9| ZehAAT ubiquinone 10¢] A2 24-D
05 mg/Le kinetin 05 mg/LolA] ZANY A% 3473 p
g/flask, PAHlY AS 675 mg/flasks 24-D 05 mg/Le}
NAA 05 mg/L E&H715 w9 IBA 1 mg/Lg} NAA 05
mg/L, EFZAYY wWAEG o ¥ AFE e
(Table 4).
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& FJ¥ 4 U2 (Figure 2). o] o]v| Ikeda &
(1976: 1978; 181)= 9% BY2 FF& Ahg3e] gt v}
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