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Production and Rooting of Shoots in Bioreactor Culture of
Scrophularia buergeriana Miquel

Suk Hoon Hahn* and Young Am Chae*

ABSTRACT : This study was carried out to know the factors affecting on shoot formation and rooting for
stable and routine production of plantlets in bioreactor culture of Scrophularia buergeriana. Multiple shoots
were formed effectively when explants were transplanted on the MS media with decreased concentration of
NHNO; as 413mg/ I . Three hundred stem explants (0. 8-1. 0cm) was appeared as proper inoculation size
in bioreactor culture. IBA (0.05mg/L) was more effective for rooting of the shoots in liquid as well as

solid media. Six weeks long culture of explants in bioreactor gave better shoot shape for rooting on solid
half-strength MS media.

Key words : Scrophularia buergeriana, multiple shoots, rooting, inoculum size, culture period, Bioreactor
culture
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T4 (sphere type) air-lift type o] o, &8 =
AL F2)H9%F 0.6 m! /sec, BF7] 16212

()7 8N (W), €& 25T §X 3+t
2. BAM=E

Ao ARFE 3 A& A3l FA2RE
it dold A EAE S0l XY EE A E v}y
€ vlAE W IH S ol &, MS(Murashige &
Skoog) 71E-¥]A] (hormone free, 0.8% agar) ol X)
2ot 524 4 fA3te] A4 AR E ALY T

3. ME2E7[0M multiple shoot RRE

MS 718 AA A (BA Img/ | + [AA 0. Img/ !
®3) 1.5L9 NHNO,Z 413mg/ [ 2 233 MS
W) A) (BA Img/ | +IAA 0. 1mg/ | &) 1.5Lo] &
A E71 23 (0.8-1cm) & ZHz} 300 A A A AH F3)
A MG FAFRE 7Y BA Lz 4D A x4
AAF & A o

4. Y=HI87| wige] MY uigU T

NH.NO;& 413mg/ ! 2 ZA3¥ MS WA (BA
Img/ 1 +1AA0. 1mg/ | ¥3}) 1.5L 22t 2712
& 300 A S} 400 HAA HZh W 3 4F
FH 74 3F o2 g A 2T AAE S ZAL
sttt

. SUSHFA SOl ME MU= 2

4ol 71U 2o B SN 2/ 5
=& 79314 NHNO:;E 413mg/ ! & 23
MS iR A 4FZH i g FulA] =8 1/10 02
A MS 7128 A o 1AA, IBA 2 NAAE &
=4(0, 0.001, 0,01, 0.05, 0.1, 0.5, Img/l) &
A a F 500ml ZetaIoA] 437 v ke,
U o I E o] HolE S sATH

6. HELST|0A vitr|Ziol mE L= HF
gk

A B A 72} 43, 5F, 6F T B FT
Fo AR A2 Fe} YA F 2D A2E Y
T Z2E IBA 0.05mg/ | & A1 AAuix 1/
10X MS) o] A 4ste] B2 ot R Dol 2A}
=t

dn o 0@

1. MEet27|0|A multiple shoot &

500ml Eet23 ZPAA FPHYD d72 2
% MSujAlol A NHNO:S F2 1/42 £9& 9
Az FgEo) ERTH(Y, 1999). ©] 2ol A&
B E FRATRE ol nA MS 71 o
AR (BA Img/ [+ IAA Q. 1mg/{ £%) 1.5L9
NH.NO:ZE 413mg/ ! & ZAF wA (MS + BA
Img/ !+ IAA 0.1mg/ ! E3) 1.5Ld] @4 &7
Z2)& 712y 300 AU FF8hA 4, 5, 6 F7 )
AF3 T axe] Fo YA S-S A AgE E
17} 2k

718 MSHiA] Al 79} NHANO3S] ¥& 1/4 2
Z2 AT BF wjgr|zte] A4E AN S 4
z29 7t Fts e AY¥S EQY A% =
v} F717F B NHINOs2 F& 1/4 2 < MSH)
Aol A full MS ®iA oA B} F7HE Aot A A
F2 FAAaHAT. Az 7 E2d = YA Fol
AL AL NH 58 Z4A7]|9 M2 533
& 37HA FE HAES EE S U B
(Leonhardt & Kandeler, 1987) ¢} E5 83 H®2
(Geum) oA falste] io @t YA Fol 7

- 118 -



Table 1. Effect of NH,NO; concentration and culture period on mean shoot development per explant in

bioreactor culture of Scrophularia buergeriana

Culture No. of shoot Fresh weight (g)

period 1/4 Mean 1/4 Mean
MS NH,N M NH,NO .

(week) 1\2503 (F-Test**) S MS (F-Test**)
8.5 11.6 10. 10° 1.45 0.29 0. 84°
9.6 12.5 10. 96™ 2.45 1.07 1.72°
10.4 12.9 11.61° 2.72 1.92 2. 30°

Mean 9.56b (% %)  12.30a (% *) 2.21a(x %) 1.09b (x )

(F-Test) : : : :

23t} = B3 (Turner & Singha, 1990) &+ 2
, 718 MS wj Ao v] &) Al x9] f-2l3h7) WA
A %7 EoZ AzZtEn). wakA, YEuhe
71l A A4k w k& MS 712812 o] NHNO 4%
1/4 2 £9 413mg/ 1 9 FE2 X3l 55 o]
Zujdete Rol A2 fxd F23 Az @
@ A},

2. 42930
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i ]
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A 8o & 25 FE ol it wahA
BENZI M 4 249 A3 HEFS 23
3t Ak, BA Img/ 19 1AA O.1mg/ [ & #7183
NHNO:E 413mg/ | 2 223 MS H]A] 1.5L &

A 27124 (0. 8-1cm) 3002 H 3} 400FHA & 7}
zt AESAT. Y F 455 7d F o2 A
BE AH et DA A2 Fo A FE FA}
G ATRE F 2o B 300/MAZ HFTAEF
74 40070 A & A F 3 A8 o v 3f v G el &
Aglel Az 7t A FrtEe S 2Ath
300704 BEFAAME Az &Kol 65 F 714
3 Z7FstE W, 4007A BEFAME F
F Az A&l o ol AAHA G} o=
40070 A ]S HEFE AT A ELE7) oA 2
A diel Azxgo] Hdstd AHE AAsHA
7] & 238 Kol A=, YERHE7
FAE LR 92 =29 A2 e JAEAZ] #
Foldth. watd Alzxe A Fo] FALFHME
ANz2FE A 7] Jalde B JFFL 30070

A ste 2ol FT Aoz vHAT.

Table 2. Effect of explant numbers inoculated into bioreactor with 1.5L liquid media on mean shoots

development of S. buergeriana

Culture No. of shoot Fresh weight (g)

period 300 400 Mean 300 400 Mean

(week) explant explant (F-Test**) explant explant (F-Test**)
11.6 10.9 11. 16" 0.29 0.75 0.53°
12.5 11.9 12. 20° 1.07 1.39 1.22°
12.9 1.6 12.23° 1.92 1. 48 1. 70°

(IM%Z‘S‘Q 12.30a(*)  11.35b(%) 1.09 (NS)  1.18 (NS)
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Table 3. Effect of auxins on root development
from shoots of S. buergeriana cultured
in modified liquid MS media

Concentration No. of root

(mg/ 1) IAA IRA NAA

0 - 0.8 -
0.001 2.6" 1.5¢ 0.2
0.01 1.0 1.0% 0.5
0.05 3.4* 4.6° 0.0
0.1 0.84 0.0 1.8%
0.5 0.4 1.6% 4.3
1 0.4 3.5° 0.2¢

Within columns, means followed by the same letter are
not significantly different at p=0. 05.

Table 4. Effect of auxins on elongation of roots
developed from shoot of S. buergeriana
cultured in modified liquid MS media

Concentration No. of root

(mg/ 1) IAA IBA NAA

0 - 1.8 -
0. 001 3.9% 4.1° 0.2°
0.01 2.6 1.2% 0.6%
0.05 4.9% 5.8 0.0°
0.1 1. 4% 0.0° 2.2
0.5 0. 6% 3.2% 3.9%
1 0.8* 2. 8™ 0.2°

Within columns, means followed by the same letter are
not significantly different at p=0. 05.

NO;9 ¥< 413mg/ ! 2 2A 8 MS 44 w)A |
7] 23 & 300/0A FFe 4F:0 wj T F,
X =8 1/10282 ZAAZ] MS 7188 R 4]
IAA, IBA 2 NAA®] $=8 72t 6502 A3
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o2 &3 Ao ¥ 3E 49 2}

U2 FE ZAl B% 0.05mg/ ! AA 1AAE 3.
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o] Holx I 9 2 AL Bl ole
FAolA 71U &2 XA IBA A e 7t &Aoo
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3 (Yang et al, 1995) & f-AFsIT), 28y, 2 7
o) A9 1AA7F £38 91 A (Pua et al, 1996) 3=
Aol 7} Utk FHAHLZ Hol T 4 4 Heg]
Zol Ao 71 EHAQ F419 F/= IBA9
dod, 5 E0.06mg/ | 2 w]$ A XA &
£o] & A& FUHAUTH. NAA 0.05mg/ ! 9}
IBA 0.1mg/ I A= A3 23tz A3 F&
T 28 AdX B3tk v Al A] Ao
A= o] AN A Yol A AR BRe 4R
o Ealatdh. aheta AR FejollA Az
w23 £33t FAl o] A RE st Aol #
g Aoz Fa=d .

4. B{Y7(ZH0] A= MM 7(L Lol ok &

AEREIAA FE 23] dote 53 A7)
£ golR7] $isted BA 1mg/ ! 9 IAA 0. 1mg/ L 7}
FH7HE MS 9 A] 1.5L¢) |4t =7 300 BB-E HF
ste] Wi} 4F FHE 74 BHo 2 ARE AH
o 2 AW 2 HYH A2 £ AAFE 28
ATt (Table5). o] AIXES ¥ 3, B4 23 E
U f- = wlR] (1/10X MS+IBA 0.05mg/ [ ) 2 A
100ml T&t2~= 2AA 237t wiokd 3 d4g
el o] 291 Zo|F 2AVEISAT) (Table 6).

AEZAH G F 637714 A2 S YA F X
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Table 5. Effect of culture period on the numbers
and fresh weight of shoots per explant
inoculated in bioreactor of S. buergeriana

Culture period Fresh weight

No. of shoot

(week) )
4 8.7 1.45°
5 9.6 2. 45
6 10. 4 2.7

F-Test NS * %

Within columns, means followed by the same letter are
not significantly different at p=0. 05.

Table 6. Effect of culture period in bioreactor
before transfer on to rooting media on
numbers and length of roots of S

buergeriana
Culture period Root length
(week) No. of root (cm)
4 0.9b 0. 65b
5 1.2b 0.70b
6 3.8a 3. 35a
F-Test * % * %

Within columns, means followed by the same letter are
not significantly different at p=0. 05.
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At

4, Axel #F o HolA A= IBA 0.
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