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Suspension culture establishment and alkaloids analysis
of tubercles of Pinellia ternata

LIU Yong-hong, LIANG Zong-suo, YANG Dong-feng, LIU Wen-ting

(College of Life Sciences  Northwest A&F University »Yangling s Shaanzi 712100, China)

Abstract; [Objective] The induction and subculture media to establish suspension cultures of Pinellia
tubercles were selected. Alkaloids in tubercles were examined. The objective was to provide evidence for
Pinellia tubercles on alkaloids production or metabolism regulation. [Method) The induction, propagation
and suspension culture establishment of tubercles were investigated on MS medium supplemented with va-
rious hormones. Total alkaloids were determined using the method of uv-vis spectrophotometry. The con-
tents of guanosine,inosine and trigonelline in tubercles and field-grown tuber were determined by HPLC.
[Result] The suitable media to induce tubercles from tuber as well as leaf and petiole explants were MS
medium containing 0.5 mg/L NAA and 1. 0 mg/L 6-BA and MS medium containing 0. 2 mg/L NAA and
1.0 mg/L 6-BA,respectively. The suitable medium to subculture tubercles was solid one-half strength MS
medium containing 0.6 mg/L ABA. Suspension culture of tubercles was established in liquid one-half
strength MS medium containing 0. 6 mg/L ABA. Total alkaloids contents in tubercles induced from tuber

explant, tubercles induced from leaf and petiole explant were 4. 46 and 2. 07 times higher than that in field-
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grown tubers respectively. The contents of guanosine and trigonelline in tuber derived tubercles were 10. 6

and 2. 5 times higher respectively than that in field-grown tubers,while inosine content was about one third

of that in field-grown tubers. The contents of guanosine and trigonelline in leal and petiole derived tuber-

cles were 1.1 and 1. 9 times higher respectively than that in field-grown tubers, while inosine content was

about one fourth of that in field-grown tubers. [Conclusion) Pinellia tubercles not only can serve as a no-

vel material for alkaloids production, but also for guanosine,inosine and trigonelline metabolism regulation.

Key words: Pinellia ternata ; culturt derived tubercle; guanosine;inosine;trigonelline
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AF AL T 3 00 2 A v S T U R T LR Y B
B3 U A o LB 4R AR A T < A 2 PR IORE
mn AR 0.200 0 g BT 10 mL &, fin Z& 18K
10 mL #8583, #BA$EE 30 min,5 000 r/min &
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AT = WAV E NiliR7 AT S E S 3 Al WAL=
A H 2 HA G sl (8 D,

2.1

1 AEAHRAEXNFERERMHAFHAEMEFESERNREINZ N
Table 1 Effect of different hormones on Pinellia tubercle induction from tuber, leaf and petiole explants

BB 2L S A I g oA A AR
Medium Tuber explant Leaf and petiole explant

1 A5 20 20 Callus with roots H /N ZE Tubercles induced from explants

2 P /N B 25 RE 19 2 45 Buds induced from explants INPLZE £ R 55 434k Undifferentiated tubercles

3 N ZE % By AR i Tubercles to differentiate BN ZE A T Tubercles growing into seedlings

4 SR B K, i Explants bulged to callus M AT 40 Callus with roots

5 N2 % R 5 434k Undifferentiated tubercles AMRAR N K, A2 MR Explants bulged, with roots

6 B NRZE, 5 Ak i Tubercles to differentiate A AR NE 2K 5 A T Tubercles with roots, to differentiate

2.2 ¥ENMREHHNKESR
755 AR 23 A /N B ZE 5 AN 1 L2 Bl B

Fr I [8] B9 S A T 4 25 20 AR R o O 1 IR E HL /MR

ZE B A0 B IR I R TR S B /N ZE R ACE R [
PR LA 1 B R L v LS/ N B 25 1 38 BRSO L &5
Wk 2.

R2 ARABEFELFEMMEMEESHUER

Table 2 Proliferation and differentiation of Pinellia tubercles on mediums supplemented with various hormones

[Ea TSN PR WA 7 T IEL BT
Medium Growth rate seedling rate Tubercle characteristics
A 0.0080. 00 3 100 ST Growing into seedlings
B 0.019 £0.00 2 23 KAk Kl Undifferentiated and seedlings
C 0.02740.00 4 14 2% A itk Callus from tubercles
D 0.0324 0.00 3 AL A4 Callus
E 0.160 +0.00 3 0 K434k Undifferentiated
F 0.086 + 0.00 3 0 434k Undifferentiated

2 RW AT IR A LN BRZE S R

WS TR LR 9 1/2 MS 1 57 B b (B SR 2k
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60
40
20 L 1 M 1 L 1 1 1 L 1 1 J
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BRI /A
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K1 2pE/NRZELE 1/2 MS + 0.6 mg/L
ABA WM 57 55 P Y AR 2%
Fig. 1 Growth dynamics of tubercles cultured on one-half

strength MS medium supplemented with 0. 6 mg/L ABA
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tb %

WFFE A B, 2 T A 85 /N B 25 00 8 A W i B 1
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Table 3 Alkaloid contents of tissue culture-derived tubercles and field-grown tubers

FE i FEM PR/ g AR AR /(geg D AR i 22/ 26
Sample Dry weight Alkaloid content RSD
23k 09/ e 28 Tuber-derived tubercles 0.100 0 0.032 140.000 3 0.93
- F K5 S 1 /N B 28 Leaf and petiole-derived tubercles 0.100 0 0.014 940. 000 4 1.76
K528 Field-grown tubers 0.100 0 0.007 240.000 3 4.16

2.5 FEABRMMENMBEREDEE JLEMNH
FEmMESENEER

FIH HPLC ¥ K I 25 1% /)N S 28 K% 35 P 25 o

A9 55 L JULE R0 7 L A L A5 OR LR 4 I 2,

AR LIREESME IR T BN S A

A L ) e R L AR B 2R B 10, 6 AN
2.5 A5 AR FENUH & BB 0 R ARG R =25 1/3,
LA R A9 O SR 5 00 /D B 25 v 5 A
L B0 5 0 R AR R R Y 11 A 1L 9 A7 UL
RN RZEN 1/4,

R4 FEABNMMERBERZFER NENHFAERSENILE (X ESD.n=3)

Table 4 Guanosine,inosine,and trigonelline contents of tissue culture-derived tubercles and field-grown tubers pg/g

WL

Inosine content

P

Trigonelline content

FE b 5H S &

Sample Guanosine content
PR2E T 0/ 2 857. 475 040. 000 3
Tubercles from tubers

Y TN

M IR S 09I 83. 255 040. 000 2
Tubercles from leaf-petiole
g

4 .
Field-grown tubers 80.825 0220000 3

26.507 520. 000 2 155. 375 0=£0. 000 2

20. 689 8£0. 000 2 116. 490 0=£0. 000 3

74.545 0£0. 000 4 60. 960 0£0. 000 1

Bl 2 w2 B/ B 2R A R B 2R g 1R R
AR WU A P Ll ) € 3 e {0 i R & 2

T RIRIX 3 P — A AR A TR
WA o LB 3 B 25 2R 15 /N B 2R 1 6435 (K] e
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Fig. 2

H) HPLC {1 3% 4]

HPLC chromatogram of field-grown tubers and tissue culture-derived tubercles

A. Trigonelline standard;B. Inosine and guanosine standards; C. Field-grown tubers;D. Tubercles derived from field-grown tuber explants;

f

NAA f1 6-BAHEHH FAESHEYMHEE X

jo

E. Tubercles derived from leaf and petiole explants;1. Trigonelline; 2. Inosine;

;3. Guanosine

PERIIRIR R AN X Tk BN RTE R NAA

F16-BA Y JiT 1 Wk
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IR RT 2 VK BE 1) 6-BA R FI T2 B /N B 2K 8 B, i
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