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Callus induction and determination of total alkaloid content from Fritillaria
ebeiensis var. purpurea

LIU Qun, XIAO Bo, LI Tian-xiang, LI Qing-he, ZHANG Bo-li
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To study the combination and proportion for the explants in NaClO and the suitable hormone induced by
callus of Fritillaria ebeiensis var. purpurea. The total alkaloids content variations of raw herb and callus were investigated. Methods
The fresh bulbs of F. ebeiensis var. purpurea were used as the exprimental materials and NaClO and antibiotics as disinfectants. It was
cultured in vitro in MS medium with plant hormones 2,4-D + 6-BA and 2,4-D + KT by orthogonal test design. Alkaloids contents in
original bulb and callus were measured with UV. Results The best way to sterilization was at a concentration of 5% NaClO with 8
min. The optimal hormone levels was 2,4-D 0.5 mg/L + 6-BA 2.0 mg/L. The alkaloid contents of raw herbs and callus were 1.46% and
1.09%. Conclusion Callus induced by tissue culture technique are soft, luster, and transparent, which are suitable for subculture. Total
alkaloids content in callus is less than that in raw herb.
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LA AL WU RFAhIEZE, 2R B 2y K2R
HRIBEZ ST, O E A RE YR LS8 A0 DR
Fritillaria ebeiensis var. purpurea G. D. Yu et P. Li.
1.2 FE5iEH

FA-2104 ¥5#5 1R (Bl FEAER AR A
F]), JB-CJ-2FXS U TAES (IR
FEPL TR SHIRAF), LDZX-50KBS .
NERKE®R (LR 2EITSm D,
QHX-250BS-IIT A=A&35F54 (L i By 2 b ol
A PRAT]D, PHSJ-3F SEHG= pH i (Lg% A
SEANPAT PR AT, GH28868 Mikh (EMEAE
FRAT)D, GH28868 Rk ( LFACIRAEYIRHA
(ENEID

TR ABOK T HRREUAN . W Em . PR
WK =J ke SR T R TR 4k
THARAWRAF, BRETAC5 E S &R
ARRAH, WE 6- FRAEME (6-BA). 6-fHEE
FEE (KT, 2,4-“F A O (2,4-D) i FEmE
8 B 2 T BT AR A R A A, RS
PR T R s I TAHIRA R, R
ST (S 10751-201110) 0 [ £ 5 24 S A
SERFFCE,  LENG IS Sl A BTN G G S A TR A
Al A, WA Al
2 AEEER
2.1 SMEREIZENR AL IR

Pk 35 B 6 4y 0 1) 58 A6 50 b DURE 6 2K 45y A4
o K HME ARG BRI g, Breaimb +,
VA KBTS YE 15 min Jo5,  HRAKMPE 120
min, YEX G EMRIR TR 2> 245
22 SMEFRFRSERIIEEIRE KA EER

5K IR A HE S R AME AR T S me/L B R
FA 5 mg/L il FEW F) ¥R A5 35 HL2 9 20 min, HYX
AU T, EIXWEE TR L, K Lidi
BHH 75% L3236 30 s SCRIECH, B /KM oE 5
Ko FHIBNAN A T 5 3 NaClO ¥ (3% 5%
8% 10%) T4l AFE WA (64 8. 10 min),
TCR Kok 6 Wk, TG R BE AR 1 H1 BL R 7K 43
AR AR F f# 3 TP A% 0.5 ecm X 0.5 ¢cm X 0.5 cm 72
AL G Ee, BERidE MS 85983 b, AR 2
A, B 10 i (R 50 mL AR 75D,
JeREER IR, BRI (23+1) C, MR E

1600 Ix, JBMETE] 12 h/d, 353 % 30 do id
KRB RN TR, HAHOZRNREOEMNER
TR AT, SR 1.

YT A = P e T B/ A KL

BET-F = AME AT B/ Rt S

R LA 52 = P A @Al A S A A B/ e

M1 LR, SMERALE 3% NaClO. 6 min
I e pR e, SETSRAR,  BEA KA I [ S,
LR e HARBRAIG, SET- R A T & L5655 18 5%
NaClO- 8 min [N PTG L, Jers A ML TR AL LR KF
FEBARIKF

1 FEIHZIREFRT E X SME AR R0

Table 1 Effects of different disinfectant concentration and

time on explants

NaClO/% K B0 []/min FEFUEEU/H YL %/ % TET-%/%

3 6 20 100.0 0
3 8 20 95.0 5.0
3 10 20 85.0 10.0
5 20 65.0 10.0
5 20 40.0 10.0
5 10 20 45.0 20.0
8 20 55.0 25.0
8 20 60.0 30.0
8 10 20 40.0 45.0
10 20 35.0 30.0
10 8 20 30.0 55.0
10 10 20 30.0 70.0

23 AUGHALAFES

230 BiFRAE LT MS AR AR FREES, B
[FfCLL 3% 2,4-D (0.2, 0.5, 1.0, 2.0 mg/L) +
KT (1.0, 2.0, 3.0mg/L). 2,4-D (0.2, 0.5, 1.0,
2.0 mg/L) +6-BA (1.0, 2.0, 3.0 mg/L), HEHHR
HIRE 30 /L, Bifl§7.5¢/L, pH5.8~6.0, FEAKE
I 50 mL [l 4857738

232 ANFRP SR RRC oo @ 2 3 1
WE) K AR AR b A S I A (] A 2 R i ok JE 3
I MS Fidk FEATIARER TR, LA IR 1)
S A A R . BRI 2 NN, B4 16 il
DAA IR R S B A0 B, BSR4 A R) “2.27
T, WMEA AR W 2,

2 ATH, ASE P ER LA A S IR R
AN, 2580 W3 . 2,4-D 0.5 mg/L Bk S %A
62.5%, B by T AR T % A, 2,4-D 0.5
mg/L+6-BA 2.0 mg/L 3R lc LB B AL 58 18 U
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Table 2 Effects of different hormone combinations on callus induction

FEAE AR
¢  24DI(mgL") 6-BA/mgL') KTAgL) HMEBEM  wsvmks BIHE% B ERAT
G| 0 0 0 32 5 15.6 K, W
Al 0.2 1.0 0 32 10 31.2 RIMTE, AANERL ™
A2 0.2 2.0 0 32 4 12.5 WA, AHNGE N
A3 02 3.0 0 32 10 312 KR, MM
A4 0.5 1.0 0 32 10 31.2 Kk e
A5 0.5 2.0 0 32 20 62.5 KHWK, %Ee
A6 0.5 3.0 0 32 10 312 JRHA RS, VR
A7 1.0 1.0 0 32 15 47.0 KA 40 /NRL )
A8 1.0 2.0 0 32 2 6.3 SRS, P Ak
A9 1.0 3.0 0 32 8 25.0 W
Al0 2.0 1.0 0 32 12 375 W, A REE N
All 2.0 2.0 0 32 4 12.5 P Akt e
Al2 2.0 3.0 0 32 4 12,5 JHA I S
Al3 0.2 0 1.0 32 6 18.8 A IR S, R
Al4 0.2 0 2.0 32 4 12,5 SRR, [
Al5 0.2 0 3.0 32 12 37.5 LIFWLR, KM BN
Al6 0.5 0 1.0 32 0 0 Kiitath, Fr:
Al7 0.5 0 2.0 32 4 12.5 WU, RIATINE
Al8 0.5 0 3.0 32 6 18.8 JHh I s
Al9 1.0 0 1.0 32 8 25.0 KR, Rk bk
A20 1.0 0 2.0 32 4 12,5 EEWPR, REDEH, KRG
A21 1.0 0 3.0 32 2 6.3 FRHBAET RS, ) A A A
A22 2.0 0 1.0 32 0 0 KMA ABRCR T, Fer
A23 2.0 0 2.0 32 4 125 W, AR NS
A24 2.0 0 3.0 32 2 6.3 bR S, R

BEHW @S, W 2,4-D+KT 441 @dhisk 5%
W 3t A

24 BEHEIWHINE

240 ORI R SRR A E T
B IUREZR 20 15,10 mg, & 25 mL &I,
=S R R e s, B4, MR REREN
0.604 mg/mL R0 Ll I 2575

242 MBI 0.2 g TEE AL
FARE T 50 mL =S, A 0.6 mL #EIKE
T 1 h, FEMAZERR-HE (40D FREGH
16 mL, 7K¥# 80 ClHly 2 h, 4, e, A
B =EFEe-FEE (40 D) BAWEIRESRIERE, vt
WS A I, BT 50 mL ALY, 80 CliE
s, BRI =S P EE % 4 10 mL &K
AR AR AR

243 PRAEMI RIS RGO B A
W, A3 AE T 10 mL s, S AE A 0.2 mol/L
ARR Z PR (B 0.2 mol/L 4828 — HIRA

BIVAW 100 mL, JH 0.2 mol/L LN IKZ 50
mL 75 pH R 5.0) 2 mL, AN 0.03%R 11
TRy WA (R LA 0.03 g» A 1 mol/L
ST 0.5 mL AR, INZETR/K AR R 100
mL) 0.8 mL, M=% HER LI, RZIRRE,
¥l rh, RO 45 mine B =AU B, T
TIEIEARIE T, HUELIEW,  DAH RN A 2
FHRAM-0] UL 43 S Y6 FEVEALE 412 nim [ 38 K A0 s W
HFE (4D, B A B IR (O AR PERH 73 #T
2 EIH TR 4=20.38 C+0.071 (R*=0.999 0), &%
TR EIBNAE 6.0~33.0 ng/mL 51 5C R [T
2.4.4 REEIEAK  ORSERBOS B EE R, &
BEPSE 6 I, 455 RSD 4 0.074% (n=6), FWL
ARG R UT

245 FaEMEREE RGBS AE PR A
Wi, T 412 nm AbAFRE 30 min E 1K, ESE2.5h
WA EE. 459 RSD N 0.33% (n=6), £W]
FES A /DLE 2.5 h R IFRGE .
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2.4.6 EEMERE OREPRECR: R 41200 K1k
W61y, f% “2.427 Wik, e 4 18,
45 RSD M 0.99% (n=6), FWIZITIER IR
M.
247  IOFEREDSCERGES  OREH CIE I A 2R
f 3560, ARSI A, % “2.4.37
JTENE A, 45 R PR R 100.74%,
RSD % 2.81% (n=6).
2.4.8 SEWBRNE 30 d M EIC S, EE
i B A K 1 R H R EAT AR AREE IR 3~4 IR, 404K
FAHAA 30 do R 4L SR BOBURL 5SS T Hh
BRAA IR TE O A 2, B A B 2R L
HARIGT, 0 218 B o A PR E R i 2
WAL AL 0.5 g, 550, Bl NH T
FHEHC 2.0 mL, WE 4 i, THEERESI IRER
Y . 45 RRN], S ARG S R
PERI A ZL, AR 1.09%, (KT R 2
AR A 1.46%, B e e v T HiA U1
SEI .
3 itig

0.1% Tt IR A AE R AL ZR S TR IR K R 7D,
(RICR MR I 3R HAS 5 2B, M5 G IR EG,
XN —E 5 PrAd R e YIRS
PR, HARRTE R RE; —EWEEN)
H BRI B R s, AZ AR, RNHEILH,
RGBT 5, 3 55 1 1) ik Ko A AT — S A
ASZIG R, U 2R IS TR) SRR B v O 23 AH
SEA K R g IR EE RE SN AMEAR S, SLREAR
VNN T

RS T, AR EFEH T SR
S 53 ZLRRL 734 40 o0 224 3 e B 73 2,
FREM M Ry KRS, AR AR
A ERI AN i 53 R R IR R A L R PR AR G
JEIC PRI RS A I, A B i A R
MBI 2,4-D K500 DR A 05 T 1)
IR, 5 6-BA BUE 0 L, fer™ A2 Fuhgifs,
TEPERR I AL, Y AR IR, &
755 R R H A 48U Az sz, BT LACh 73k
e AR R 414, HREFRFEL 5 L MSH+
6-BA 2.0 mg/L +2,4-D 0.5 mg/L %itE, Bbab, Xth

S ERAESRAL DIREA e B RIS T 5%
FHEE R rT 5, A R Al ik B A

BN 1.09%, K THEDEEEZE (1.46%), HEE

FETE Ry T A AP DURE: SEALDIRE (0.72%)+

JNILRE (0.05%~0.1%)« #F ITEE (0.1%~0.2%)+

PULRE (0.1%~0.2%)+ “F-ULEE (0.1%~0.2%), i

JEULRE €0.52%) 2500, dybar W, BLEZEER A

TS, SR SRl VU REAE ff w08 YR o iR 1) [ 8y

EEE NP Erat T WAL B PAW, & e
AR SR A VURE () 47 155 3 S 1 98 oK WAl

1, FIHADEAR WA S0 A0 DUREAR A K

b R R AR R S PR R B R R R, (EAR

AT
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