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Abstract

A highly effective and rapid culture system of callus was developed by cultivating callus from ex-
plants of Fritillaria cirrhosa. The design and analysis of multifactorial orthogonal experiments
showed the optimum medium for callus induction was MS + 2.0 mg/L 6-BA+ 0.5 mg/L 2,4-D + 0.1
mg/L NAA. By analyzing the content of total alkaloids in the original medicinal materials and cal-
lus, the effects of biomass and accumulation of effective substances in the callus were investigated,
and it was revealed that the content of total alkaloids in the normal callus was slightly lower than
that in the original medicinal materials. Therefore, callus culture is an effective way to obtain a
large number of active substances of Fritillaria cirrhosa, which provides a way to obtain raw ma-
terials for the production of Fritillaria cirrhosa.
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1. 5|8

JI WUBE(Fritillaria cirrhosa D. Don) N B &8 WL BEE () —Fh 2 AL BOARHEY), BT (AR EZ) ,
LT R ZENZy, RN E M 2 —. NI RS (e NRIEATE 250 ) Ui 2564 )11 1L
PR —, FESMA TR = W)IAE R 1800~4200 m )2 X[ 1] [2] [3]. HA
BIEREMG . R BRI 4], HTIRREZ ., Tz, BIEST W, K nss, BF
1B B2 2 FR[5], AT FEE K,

HAT, DU DR R o 23k 100 FhEL_E[6]: BRLAERE, FhrAREREIHC. BARHIAFIC. B4
BRI R A2 DAL AR S BB A S R R [4] (7], NBFRIE™HERZ, CHIINER =R HEY 4
3], FFHRIEY M OB (E K E SRR AR A ) WSR(5].

KA AR FRH AR — @ fEE LR YX — 8, 1)1 WRHE N E R 258, I8 A= P 3 32
ARSI . B, 854 & Bl R ZO 1 DUBEE T i@ A 23, TSRS AR KR PR . A AL
TEIEAL S S E LR TR, RS RUR A ™ )1 DR RS TRy (B ER e 2 — RN, ik —
W IRNFZ A0 25 A B 3558 B2tk

2. RIS A
2.1. B
AL FT 7 A RLRYE T DU N1 9 )1 WL B (Fritillaria cirrhosa D. Don).
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2.2, SMEFRYALIE

A RS KT, TR 75% (VIV)IERSIR U 15 s, LB AKIEEE 3 Ik, SRJG TN 0.5% 154k
(HgCL)¥A R 5 min, 55 T KMo T4

2.3. ARAARESMBENRIETT

BEFERH AR 1 om® /R, Hoh g - gakb ik, SAEGALESERE, A%
SREFEILE T NI R . MS [8] + 1.0~3.0 mg/L 6-BA, BiZ& MS + 1.0~3.0 mg/L 6-BA + 0.1~1.0 mg/L 2,4-D +
0.05~0.2 mg/L NAA. G LESRFRIEMINAG 3%MEHE . 0.7%3 58, pH = 5.8, =i 22°C. HHsy
N2, —HE LA 16 W8 h k3R, Jeik 2000 Lx; H—4lRER %, HR9R 20d, X ELER IR S5
Bt A AR . A LUSE TN 20 N E— AR EE, 3 RER. 20d 5, KIE SR ES
ALV 1.0 e’ (/B 0 2 41, —HIMANFEERRIEFESAEE, I HHEE N a1 405
SEFRE P HATHARE T, B20d EE R, R RAMIG TR @A AL 5

2.4. BEYIWAYMIED] [10][11]

2.4.1. MEREARAHIF
e 5 TR 1 28 5 o R DB R S0 R S 40 2.0 mg, B 10 mL &, 0 TP A TR R I,
REA), HOKRPEH 0.2 mg/mL FIRIE S IE 47K

2.4.2. R AEEEREIZ

FRIBURAE (AR DURERE fh 2% 5.0 g 2247, AR ER IS0 BE 220 oK, SRJ 1t 100 B, EHFEH 60°C
T4 2 ho FEBERRIUE DUEERE P R 2 0.5 g, 2K 1.2 mL i E 30 min, JIASA7 20 mL, #3H, HE
24h 5, TREIEAGTIE. WHEM 10 mL, FNLEHZET, REMFEEET 2 mL &4, BE1h)E
B, 8 LR 0.45 pm MARRFLIERE, JEMED R HEHRWE, 4 CIRAFHF&H .
2.4.3. FREMZAHIE

% WondaSil C18-WR i 45:(250 mm x 4.6 mm, 5 um); BiE NS K - 285 - 2k
FAEE, 70:30:0.03); #EFERE: 20 pL; JiE: 1.0 mL/min; #Eif: 30°C; #JE: 5.7 Mpa; A&l K: 208 nm.
S ABERE 5 uL, 10 uL, 20 pL, 30 uL, 40 pL, 50 pL XTI SRS 4 U0, FFic a3 560 I’ R i T AR 4
Wi o CAHEEREEN X Bh(uL), VEHEIFRY Y b sdhm i i 26

244 BSRSENERBEESLLE
) 2 L R S ARVE TR, BG4 43, JL 16 4y, BEAYER 20 pL HERE, 1208 HPLC 3T SE50 I

RO AR SCEE, MR EARIR S IR R S &, SR A IR & & & RSD fH.

245 HRNBHRERSEMNETE

Vit = SFE e /(S U / VI ) 5
mAfE = VAR x CXH IR
AR = mAE T/ MAE 5
H, CXIEREN02 gL, MEES AL 0.5 g.

2.4.6. BN E
Tf1) 2601 U1 B F 2555 B 1 % I R SR AR SR VA R 20 BN CBRERE YRR Sl 4 43, 35 16 49) 0.2 mg/mL
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DUBE R 06 HRRR VAR 10 pl, RVEFSREUINE, TSR P3[R K RSD fH .
2.5. {HEGFE
B HLIE S 5 = (A 42U B Rl AME A 5) x 100%

RIS HHE H SPSS BRAFREAT J7 ZE 400, RS H IR e/ 535 Z2 0 560k 47 22 5 0 W » |35 /KP4 0.05,
FAERE 3 IRER .
3. ZBREH
3.1. EPEKENAGEANIES

Wt MR EG AR R REE, 7 d ST AERGAN . L1 BIR, 6-BA £EF)I IRk
e AR A G B AT, BE IR RN 6-BA, AIRAIE S . B 6-BA R
Fromr, M HERE S, (A HL R ARSI WKRIE 2.0 mg/L 1) 6-BA RE15F 82.93% +3.2%
ok b e AR SRR A 4041, 3.0 mg/L (1] 6-BA BAABAE IS S B HSUR &= E, HBHHSRME, ¥
REMFED, FHAREIIZE . IR0 2,4-D. NAA JERIL, W 0.5 mg/L ] 2,4-D F1 0.1 mg/L 1] NAA X} /1]
DLEEH A A2 3E/E F . 2.0 mg/L 6-BA 5 0.5 mg/L 1 2,4-D &% 0.1 mg/L ] NAA 4140551 I
REME = AR ROIR A H U RO B, 15 R mIA 87.91% + 2.5%.

Table 1. Effect of plant growth regulators (PGRs) on callus induction from leaf of Fritillaria cirrhosa
= 1L EYEACET IR NS A B RS SHF T

3 -1
Concenﬁﬁafjﬁl‘;E i/ll’né;s (mg-L_l) HAER/% BHARHE
SBA 24D NAA Callus induction rate (r/%) Morphology of callus
1.0 0 0 61.14 +4.0° B, BRI
2.0 0 0 82.93+3.2° B, RGN E
3.0 0 0 85.51 £4.2° kS, IR
1.0 0 0.05 62.57+3.8" B, BRI
2.0 0 0.1 8434 £2.9° B, RGN E
3.0 0 0.2 86.36 + 4.1° kS, IR
1.0 0.1 0 64.16+ 1.8° B, BRGNS
2.0 0.5 0 86.77 £2.3° B, RGN E
3.0 1.0 0 88.15+1.9° kS, IR
1.0 0.1 0.05 65.52+1.7° B, BRI
2.0 0.5 0.1 87.91 £2.5° Bk, RGN E
3.0 1.0 0.2 88.73 £2.7° ks, IRk
1.0 0.5 0.2 65.48 £ 1.6° B, IR
2.0 1.0 0.1 80.26 +2.2° B, MR
3.0 0.1 0.05 85.04 £2.1° ks, IRk

B ANF FRER IR RN B 2 BN 56 2 7 B2 (P < 0.05), F'E3E[Fl. The different letters in the same column mean the significant dif-
ference (P < 0.05) by Duncan’s LSD Test, the same below.

3.2. XA A GELRSES TR

HMEAR Y AT Je G IR SR IR 10 d, WS KDDLHR SRS S AU, BRI
AREHS IR, P s d sEeE R @0 A, BB, FUREL ik, JiEs MR
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10 d, IFHELREA BEME A ALBETT . JelEFRFAM T, B 6 d A RGN IVE R, (ARARBE 85,
R, RPRAMI R 30 d J5 @I FF B AR ARRE IR
3.3. BEORBBHELA RS E YRS BHRE

Z WA IR = AL A S Rt R AR W AR Ak . Bt AR ARCE I8, A 4 S0 i 2k
Wtk IERE TR, FUBRARL BPRGHITEA, RN SRS BT 3 AR E, HBE4EA
BRI Eoriés, HEEE 4 fO0Thh, SAEYIE BYIE TR 2). i REW, HRRE0E 2 A 06Y
VA, (HIETERE S T R, R R A AR AR

Table 2. Effect of subculture times on callus growth and alkaloid contents of Fritillaria cirrhosa

2. SAORBXTAGARE KB E MRS RN

BRACHH AL R R
Subculture times Morphology of callus Alkaloid contents
1 gAG, BIRGHEE 1.170%
2 gAG, BIRGHEE 1.139%
3 Gat, BUMRIRE 1.215%
4 W, BURRG 0.948%
5 B, FAHL 0.789%

2.4. BGELEKEREMREINRNXER

WHSHERE IR 7d Ja, JTFUERFE, 20N 7, 14, 21, 28, 35, 42d, EOHSAKTYEREARFEE .
TEREFRIES 35 dy ARALSR )1 DI REE A0 Bk e KABL (% 3). R Bl 6 55 SR I () 4k sl 38, 1] DURE
SMAEPI RS R AT R WA RIEEE . ik, E@a g s558 28~35 d Z M N R ER 1 .

Table 3. Effect of growth days on callus biomass and accumulation of alkaloid in Fritillaria cirrhosa (n = 4)

%= 3. NINBEAELEKREMBERRRNERN0=4)

ARRH() FH(g) B AR (/)

Growth days Dry Weight Alkaloid contents RSD (%)
7 0.512 0.714 2.65
14 0.527 0.888 2.61
21 0.506 0.939 3.18
28 0.533 1.170 5.02
35 0.519 1.325 1.77
42 0.551 0.847 3.98
4. 1ig

EE IR GRAREL L K A AR Ra FE 2 )1 DL B A O AL A0 R AR R AL T 5 (0 ARSK
Bt )1 VB @O L5 S AT TR 7T, SRR 2 4La R I & 7T DUA RO 22 b A e AR 4 L E
FivERIREI, R s SR A . MYBERAR AL E A KRB, KRS REN
AP AL T8 — AR AR IR R )1 LB O U BE A B R S, il 4
RIS TR SEA, 3% F33Z0 T . )1 DURHE T iy, Rk X ARy, HAKIRE 222 —ER
SN, f ELAR IR DR A KA W eI, 0 A ST S A K AR AR . 1 DL RERAR A
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YR B R RTEA T 62 R IO S, CAR R PR S OB B B (B T
W, AR R A

NS G R TR R, A R S AR B P T 25 PR A P P R o B TR 7
26 L)AL 0 R 6 72 T TR A 2 ) 0 2 ) B B3 e 26 AL 28 1 L £
Wige, PR 12]. HAT, B98I R B IR M, RO 6~7 A I
LRI IS 40 1| TUEHA 5 A LA T BEARR R, SO — AR 7E 8 4. DRk, 1| DURHE
A R SRR R A — 2 05, BRI, B, AR %R VLR 2
BB 11 DUERE DU rh 3 5 Jo e R, B D0 2 B 0 7 e 13 AT 900 i AR T B i o
BRI IR, SRR, o UURE G S L B R I AR T A HoA
R HT,

BF5E )11 LR G0 AL 2R I B S B 7, SRR KRR b, LA S R I, L
k45 F I BRI B PR 2, MR Tl 2 P 2 A 49 B s el RO, R0 I LR
SEEAYl, T e MR ) R, 1] TS A YR R B AR

e HE

DU 1148 Bz iR 550 H (2018NZ0091) VU4 2708 2 VERHIF B8 AT SE A RBHIFAY 55 3 0 H « R MV AR A 7 4%
RN 8 SR8 = AU 4 B (No.2018CC12) U )1144 = 24 3 B R A 10 H (NO.2016ZY008) 3 [ #%
B,

&E ik
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