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ABSTRACT This research aims the production of anti-tumor substances through in vitro culture of hairy roots
transformed by Agrobacterium rhizogenes in Artemisia sylvatica MAX and the effect of culture conditions on
optimurn growth of hairy roots. We investigated the optimum medium, pH, carbon source, sucrose, light, Fe and
polyamine conditions of various lines of hairy roots (NK3, NK4, YX. NK3-10) induced from Artemisia sylvatica to
increase the optimum growth of hairy roots. MS medium was the best for optimum growth of hairy root clone, NK3-
S10. The optimum culture period was 4 weeks for NK3-S10. The optimum sucrose concentration was 3.5 %. The

optimum concentration of FeSO,, spermine and spermidine was 0.1 mM, 10 mM and 100 mM, respectively.
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AEAE ARSATE FAEA Y 25 2% NaOCIE 10
7 Aad o 9EFFE A AT 2559 f4
Al AFAH T FAYE APH O ZRE] A i)
29 FEE 8| FF+ Agrobacterium rhizogenes NK3
YEBuj Aol A 25C, Hdark)ZZA) A 110 1pmé] 34 3
B712 2447 worstgdon, #3 S5 10/mL (spec-
trophotometer} 600 nmollX OD7} 12~0.7)2 ZA % g2,
FAEA ) BHE Agrobacterium W) kol HA)sY 744
55 3tk

My F3 oMo Az do
o

22 7= 5 Md
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(Figure 2).
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Figure 1. Photographs of plant (A) and hairy roots (B, C, D, E, F) Figure 2. Various clone of hairy roots of Artemisia sylvatica MAX
induced from stem segments of Artemisia sylvatica MAX. Hairy cultured in MS liquid medium for 25 day at 25°C. A, NK4-1 is

roots cultured on MS solid medium (B, C, E, F) supplemented with hairy root induced from stem inoculated with A. rhizogenes NK4;
1000 mg/L. carbenicillin and MS liquid medium (D). D, hairy root B, NK3-10 is inoculated with A. rhizogenes NK3; C, NK3-11 is
induced from stem inoculated with A. rhizogenes NK3; E, inoculated inoculated with A. rhizogenes NK3; D, NK3-6 is inoculated with A.

with A. rhizogenes A,; F, inoculated with A. rhizogenes Yx. rhizogenes NK3.
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Figure 3. Effect of media on the growth of hairy roots induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Figure 4. Effect of time on the growth of hairy roots induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Figure 5. Effect of light on the growth of hairy root induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Azatt (Figure 8). ol e A= o|v] Byd A+4n
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Figure 6. Effect of pH on the growth of hairy root induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Figure 7. Effect of carbon source on the growth of hairy root
induced from Artemisia sylvatica MAX. The data were measured
after 28 days of culture in MS liquid medium at 25°C in dark
condition. Inoculum size culture per was 0.3 g hairy root.
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Figure 8. Effect of sucrose on the growth of hairy root induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Figure 9. Effect of FeSO, on the growth of hairy roots induced from
Artemisia sylvatica MAX. The data were measured after 28 days of
culture in MS liquid medium at 25°C in dark condition. Inoculum
size culture per was 0.3 g hairy root.
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Z7}35hc} (Palavan and Gaslston 1982). 2)E9JA] polyamine$)
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oA 0.237 g dry wi/flaskZ 7} L& JAL HYgon
(Figure 10), spermidine-2 100 mMoi|A] 0.298 g dry wt/flask 2
Aol 74 SF3ET (Figure 11). =3 F A2+ 33
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Figure 10, Effect of spermine on the growth of hairy roots induced
from Artemisia sylvatica MAX. The data were measured after 28
days of culture in MS liquid medium at 25°C in dark condition.
Inoculum size culture per was 0.3 g hairy root.
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Figure 11. Effect of spermidine on the growth of hairy roots induced
from Artemisia sylvatica MAX. The data were measured after 28
days of culture in MS liquid medium at 25°C in dark condition.
Inoculum size culture per was 0.3 g hairy root.
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