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Characteristics in Tissue Cultured Plants of Chinese
foxglove (Rehmannia glutinosa)
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ABSTRACT Chinese foxglove (Rehmannia glutinosa) is receiving much attention as one of the principal medicinal
crops and the crud drug. This study was conducted to obtain the basic breeding information of Chinese foxglove
derived from tissue culture. To compare plant characteristics between local variety and tissue cultured seedlings,
plant growth and root yield has been investigated. In addition, catalpol and free sugar contents were also analized .
The ability for the storage of root stock originated from tissue culture seedlings were better than that of local variety.
The growth and root yield of in vitro propagated plants were superior to those of conventionally propagated plants.
Root yield of 1-year-old and 2-year-old seedlings investigated 112% and 246% respectively than Seacheon local
shows 384 Kg/10 a. Although there were no significant different between tissue culture seedlings and conventionally
propagated one, slight decline of component contents in tissue culture plants were still existed. Investigated sugar
content among Seocheon local, 1-year-old tissue culture seedlings, and 2-year-old tissue culture seedlings were
1.86%, 1.21%, and 1.10% respectively. Catalpol content as one of standard materials indicates 0.46% in Seocheon
local and 0.40% in tissue cultured ones.
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A7t o]FoiA gk FUME A 3ke] shljufoke] &
A77F Bol o] Fo A k=l (Lee et al. 1993), AA| £ uf
F iAo AL Linsmaier Skoog ¥iA]o] BA 4 mg/L
9} NAA 0.5 mg/LE717 &b o, =3l wjaal Ag A2
B Az AL 5% sucrose F719 AP0 F KNO,
1,650 mg/L NH,NO; 475m g/L {7} &stdolahs %
t} (Chae and Park 1993). @ehflofollA] A Zu] FAL
polyamine oA} spermine 10 mg/LA2]7} 7P4 %3314
© ‘31 A ZWE encapsulationd W QJFEA e) 7 A

2 3% sodium alginate oA %L}, Tolg2 2.5% 7
7} ks sty SFFCE (Park et al. 1995). (3§ FA A ke
12MSuj o)} BA 3.0 mg/L 7}t 79 Ao} B A&
A ARl 2 Yot (Rha and Kim 1996). T3 2
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FANEE AR AT GEHAA B2 {FT F V)
sk gullok 1dake) 2@a) H, gk zHi’H o s
S 2@AE, 13T A 15 5 4ASS ARk A
Al #8 F2o A4 A2 e 2olg Ak
22 F7F B A42F 13C (Zet AF2) =AW (40
cm9} 80 cm) 5 442§ do] ¥ F FZ B9&S 24}
fs}%lﬂ Z2 Wt BAEZ g5 AYe F29 A7)

vk 5 9 WY ABAHE AFRAG S Pl T T A3kl 22 W (A2 Wem), F (A7 10
ojste] foizl AW YT AEEAH 3 B vt
21t} (Choi and Paek 1993; Lee and Lee 1996).
E A= X3 o g9 AL 93ty A3 %233 Table 2. Analytical condition of catalpol.
s ol oj3ted S ZA ST} A F] FZ AF Instrument : HPLC (Waters 510)
Column : Capcell pak ¢18 (4.6 X 250)
Mobile phage : Water: Acetonitrile=100:1
Flow rate : 1.2ml/min.
Table 1. Operating conditions of HPLC for analysis of free sugars Detection - UV210mm (TSP co.1 Focus)
in Chinese foxglove root. Sensitivity - 0.05 AUFS
Instrument : HPLC/Waters 510 *regression equation : y=7.18E-05 X +0.011 (r=0.999)**
Detector : RI (Waters 410)
Column : Supeclco LC-NH; (25.0cm X 4.6mm)
Column temp. :40°C
Mobile phase : Acetonitrile/water (75:25, V/V) q- .63;12
Attenuation 132 X ) :
Flow rate : 1.5ml/min
Injection volume 210l
Chart speed 1 0.5cm/min
e —
— 6.32
|
Figure2. HPLC chromatogrom of catalpol standard.
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Figure 1. HPLC chromatogram of standard.
1 : Fructose, 2 : Glucose, 3 : Sucrose, 4 : Maltose

Room temp.  Buried (40 cm) Buried(80 cm) Storage (13°C)

Storage condition

Figure 3. Effect of storage condition on decay of stock root in R.
glutinosa.
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b gla] AE AHENS 100 mL £3 ZajAdd] 2% ¢s)
of F&F F A 15,000 pmOE 0% AN FE e
0.45 pm membrane filter2 &3} Sep-pak (NH)E £
HAA Mo D BEES AAANZ F HPLCY FY3tth
ojuf ¢} HPLC £42AL table 15} 722w standard sugar
E§to 2] chromatogram-<- figure 13} 7}

Ao o129} Catalpol 8% 230l A2 BHNRY &
Hl= XZEE 10 g8 AAE kg £ 1g% FHsle 250

Table 3. Characteristics in growth performance between micropropagated and local variety of R. glutinosa.

Stock root Plant Leaf Root Yield
Origin Length (cm) height N Width Length Length  Diameter Weight (kg/10a)
0.
Diameter (mm) (cm) (cm) (cm) (cm) (mm) (®
Seocheon 10 7 7.4 13.7 22 6.5 8.7 21.7 4.1 15.2 304
local 10 5 8.9 14.4 32 8.6 6.3 275 53 18.9 378
10 3 77 154 2.8 7.0 7.1 34.8 5.8 23.6 472
Mean 8.0 14.5 2.7 7.4 7.4 28.0 5.1 19.2 384
20 7 13.5 17.6 4.0 11.2 4.7 40.2 6.7 25.0 500
20 5 12.5 14.5 4.1 10.9 4.9 339 55 22.5 450
20 3 11.1 140 37 10.1 50 25.1 46 16.5 330
Mean 12.4 154 39 10.7 49 33.1 5.6 213 426
Leaf 0 7 14 177 34 9.6 44 2.5 55 203 406
cultured 1 yr 10 5 9.5 17.8 33 8.6 59 20.8 6.2 24.1 482
stock root 10 3 14.1 18.7 4.6 12.9 52 22.1 59 20.2 404
Mean 11.7 18.1° 38 10.4 52 22.1 59 21.5 431
6 7 12.8 14.9 4.2 11.2 5.1 29.6 5.1 20.0 400
6 5 14.8 16.1 4.5 13.2 6.5 28.1 6.5 25.3 506
6 3 14.0 18.5 43 11.9 44 279 6.6 254 508
Mean 139 16.5 4.3 12.1 53 28.5 6.1 23.6 472
20 7 15.5 204 5.6 15.2 44 259 6.8 19.1 384
20 ) 16.9 19.3 6.0 15.7 5.1 24.5 6.8 20.5 410
20 3 18.1 239 6.0 174 6.1 31.7 6.3 28.3 566
Mean 16.8 212 59 16.1 52 273 6.6 22.6 452
Leaf 10 7 10.5 204 6.0 15.8 6.1 28.4 7.6 60.5 1,210
cultured 10 5 16.2 21.7 53 14.8 7.5 217 6.5 42.8 856
2 yrs 10 3 13.1 16.9 4.6 124 5.6 322 7.5 39.0 780
stock root Mean 133 19.7 53 143 6.4 29.4 7.2 47.4 948
6 7 19.0 19.1 6.0 17.2 5.8 26.0 7.9 34.9 698
6 5 189 19.6 6.0 16.7 6.0 29.0 7.1 412 824
6 3 19.1 18.1 6.7 17.6 4.9 30.2 7.6 33.7 674
Mean 19.0 189 6.2 17.2 5.5 284 7.5 36.6 732
20 7 16.9 240 4.8 12.6 4.1 169 57 27.1 542
20 5 15.6 26.0 45 13.5 74 30.1 4.5 28.9 578
20 3 13.0 20.2 4.3 11.2 5.8 214 54 22.8 456
Mean 15.2 234 4.5 12.4 57 22.8 5.2 26.2 524
Floralbud 10 7 143 18.0 4.5 12.7 49 20.4 5.1 21.1 422
cultured 10 5 13.2 21.3 4.0 119 6.0 20.7 6.2 26.5 530
2yrsstock 10 3 16.8 209 53 153 52 236 5.1 25.3 506
root Mean 14.8 20.1 4.6 133 5.3 21.6 54 243 486
6 7 17.7 264 53 154 5.0 255 5.3 21.8 436
6 5 19.1 21.0 5.7 16.8 5.2 27.4 5.2 19.3 386
6 3 19.7 204 5.6 174 5.7 24.0 5.6 264 528
Mean 18.8 22.6 55 16.5 53 25.6 53 22.5 450
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Table 4. Free sugar and catalpol contents according to root size among plants derived from tissue culture and local cultivar in R. glutinosa.

Source Root diameter Fructose Glucose Sucrose Maltose(%) Total sugar Catalpol Extract
(mm) (%) (%) (%) (%) (%) (%) (%)

Jiwhang 1 32 - 027 1.55 - 1.82 0.31 78.70
20 0.51 0.15 2.25 - 291 0.19 76.81

12 0.51 0.34 1.92 - 2.77 0.17 66.14

Mean 051 0.25 1.91 2.50 0.22 73.88

Seocheon 13 0.26 0.30 1.18 - 1.74 0.54 76.26
-local 8 - 031 1.66 - 1.97 0.44 73.02
5 - 0.23 1.64 - 1.87 042 69.31

Mean 0.26 0.28 1.49 1.86 0.46 72.86

Danyang 13 - 0.22 1.39 - 1.61 0.45 74.90
-local 8 - 0.46 1.66 - 2.12 0.44 67.06
5 - 0.33 1.64 - 1.37 0.47 65.00

Mean 0.34 1.56 1.70 0.45 68.99

Leaf culture 20 - 0.60 - 0.60 0.32 79.94
1 yr stock root 10 - 0.17 1.23 - 1.40 0.49 77.56
6 - 0.19 1.17 0.26 1.62 0.41 66.50

Mean 0.18 1.00 0.26 1.21 0.40 74.67

Leaf culture 20 - 0.38 - 0.38 034 79.34
2 yrs stock root 10 - 0.22 0.85 - 1.07 0.38 76.24
6 - 0.20 1.66 - 1.86 0.48 67.08

Mean 0.21 0.96 1.10 0.40 74.22

Floral stem 20 - 0.27 1.52 - 1.79 0.36 76.50
culture 2 yrs 10 - 0.28 1.35 - 1.87 0.41 71.44
stock root 6 - 0.26 247 - 2.73 0.23 67.94
Mean 0.27 1.78 2.13 0.33 71.96

mL #7bEekde] Y3 80% MeOHE 33) 3t 23 o 2 o g3ly] A% S48 AdEN F2 =71 2% 6 mm
rotary vacuum evaporatoroﬂ/ﬂ E2AA g2~ gEg = on Jcom ZolE FAIE A 508 kg/10 a2 FFA o] 7}7;1—
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FLAH 1.70% vlste] Fkek 239 #7100 v
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