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Effects of Carbon and Nitrogen Sources on the Shoot Formation
in bioreator culture of Scrophularia buergeriana Miquel

Wan Sang Lim and Young Am Chae

ABSTRACT : To determine the proper carbon and nitrogen sources and their proper levels for mass
micropropagation of Scrophularia buergeriana Miquel, tonic and curing cough experiment were applied
and a method for mass cultivation by using bioreactors (2.5 L) was expinined. Proper ratio of NHNO; :
KNO; was 413 mg/L : 1900 mg/L for multiple shoot production. Sucrose was more effective than glucose
or fractose as carbon source and 3% concentration was good for shoot formation. Total nitrogen was not
detected after six weeks both in 500 ml flask and bioreactor culture. Sucrose was decreased sharply after
two weeks and there was no sucrose left after three weeks both in 500 ml flask and bioreactor culture.
The stirrer in bioreactor caused shear stress to shoots severely. The sphere type bioreactor was better
than the cylinder type and removal of inner loop in sphere type was more effective to avoid shear stress.
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Fig. 1. Effect of carbon source on the shoot

formation in Scrophularia buergeriana.
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Fig. 2. Effect of carbon source on the fresh
weight of Scrophularia buergeriana

explants.
2. A4 ER 51
- 500 ml S 2T W FA] wiA] W FAe] Ao
TEUoty F29 FE WEst A% Balo) 6]

- 11 -

€ 9L AESY] A8t MS #Ad FH =
NH.NO:2H KNO:® ¥= & 2elsted- A=t
dRYole) A o] Fuhd whel Az HA o)
Zasgon, Adide A& kol F7hE o o
Z Aol Z7h= ATk (Table 1). AAbel A 27}
B A Ax FE 3340 ded, dEyoly
27 9E A 12,3202 e, dabe 4l
Joll Ao1A AAre] Avt F0 FFLOR o

E

>

Mo g >

|53 JS5E T3 9. a8y SR ol
AA7} Qe ALRTE 28 yo2 285

Aol ] AHRA At weEta HF Aad9
T ¥ NHNO; 413 mg/L¢t KNO; 1900 mg/L&
3 AMste Aol 718 EHH o] FAFHA
Choi 5 (1998) ol 23} MS s Al o] A NH.NO:
KNOy7F 2+2} wfi 2] 9] 3u)| o] 4 woll & Al &3}
oY FE MR E Ao g Bustgoen, gt
£ NH.NO; 557} 50 mg/L9] 7B %ol = Al %9 Z
o} ity o] &, A FL F Afol7t fle AR
B39 v} 9lt} (Evans, 1993).

OK e

o
K=

Table 1. Effect of NH,NO; : KNQOs ratio on shoot
formation in Scrophularia buergeriana

after 4 weeks
NH;NO; KNO; Mean No. of shoot
(mg/L) (mg/L) /explant
0 1900 12.32°
413 1900 18. 83°
825 1900 10.69°
1650 1900 7.853°
1650 950 6.67°
1650 475 5.67
1650 0 3.34¢

a, b, c,d : The same letters are not significantly different
atthe 5 % level by DMRC
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Fig. 3. Change of total nitrogen during shoot
: formation of Scrophularia buergeriana
in 500ml flask and bioreactor.
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Fig. 4. Change of sucrose during shoot formation
of Scrophularia buergeriana in 500 ml flask.
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Fig. 5. Change of sucrose during shoot formation
of Scrophularia buergeriana in bioreactor,
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Table 2. Comparison of vessel types of bioreactor
on shoot formation of Scrophularia
buergeriana after 6 weeks

Air-lift .
, Stirrer
Sphere Sph?r € Cylinder
type without type
tYPe  inner loop type
. of
No.of 7 p 1308 451° -
shoot/g

a,b,c : The same letters are not significantly
different at the 5 % level by DMRC
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