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Determination and histochemical localization of alkaloids content in
wild and tissue cultured Fritillaria cirrhosa D. Don

YANG Yang, JIANG Hong, FU Hua-Long, LAN Li-Qiong
(College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: The authors mensurate the total alkaloid content of tissue cultured Fritillaria cirrhosa D. Don in
different parts and under different growing states, and apply slicing-up technology to histochemically localize
the alkaloids, build an approach to observe alkaloids distribution with paraffin slices. The experiment result
suggests that: the tissue cultured self-born bulb enjoys the most alkaloids among the tissue cultured different
parts, followed by callus with adventitious roots; it is more effective to localize alkaloids with paraffin slices
and bismuth potassium iodide; alkaloids of bulbs mainly distribute in parenchyma cells while alkaloids of callus
mainly around the cell wall; there are relations between alkaloids distribution and starch grains in bulb of wild
Fritillaria cirrhosa D. Don.
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TEMHXR R MR BFERAL 481 RER
R4 FORZE T A RIEBAL B B A YR i & &/, LA
B RAREETT BT )1 DL Bk A W giE A1 3R
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2.1 LBRHHE

S PR 0 7 40 1] 0B by R B A R 43t
CRFRRE), 5N NE R E—F) W&, A
N B TR ZE S5 A MY R FFA 2 LB B AR
B35, RARSME R B B )14 PN & /R #EHh X .
BUA 20d 4 BIF B FT 8 A5 4104 F0 40d U B
EEETRILHB I HGHER.
2.2 BAEYESEVURE

FERAWREEERFEREY, BRATHREE
B 60~62CHHRFA MM 8h ZEE, FIRAMGHF
BTFTRBSAER. RARmABEES sk
WeESEYRSE - BESBR 1 HERE.B
RESERP, U 18%E /K 2 mL 1838 1 h, InZ Bk
FA5-ZFE(25:8:2.5) BB 30 mL, ZIRE W
TS K R B L W 20 mL BiREP,60 TK
BT, AEHRIA 10 mL O F L2 EE, B
BB S mL 2/ A0 6 mL &47,2
mL 2 ¥ (0.2 mol/L 4B —H S 4 25 mL,
0.2 mol/L E 48 4k4M 11. 33 mL B4, pH=5.0),
Fi 0.001 mol/L IR BEFEERMIEHRREE , B A 5
B, &R, BImAFHEN SmL, BEZEK
Bk BB AR R BTN HELEYH (U
HNEHER.
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BAMBARS =—— X100%
N R EEB AR E (mol/L); V HHFE
BREERERBERL);M ABNELTE
(429); W Rt S BURE R (g) .-
2.3 JINBEYHEHARUFERELL
2.3.1 ABBEEFEGHAL O FIFBLSE
H  REEE R AR R BRAE N A W e AL @4 B
J FAA,FPA, il G AT FA B E# (5 mL #8/K
LN 95 m1L.70 % VB X ) X+ 5 1B g A [RY it 8l 5 ©
RARFU R, FRAB I REAEQEY)

FENEFERET R ORBARRIH BE;®
43 A P BA B F EC AR DR TR s © e 3k
s A HEREMSNLGEY ;B YR &%
g EEMBNLE, BRESNER;C.URE
PAS 2vf6)5 B 2 AR AL 3 ; @ Xt BB U] R FE B K
B FVE A BRTERS  UG FE SR FIVE A R RS VA W T
RbEE 24 h.
2.3.2 A@mAaE YRR RS PR
BHE, B BE T MRS L YRR RS
TGN, 4 B4k 5659 B 4L B8 B9 U0 A 2E Olympus
BHETEY.
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3.1 #RhBREYENSRE
&P BAEYBN BN ERLLE L.
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Tab.1 The content of total alkaloids of samples
HFE REBKBEY AR

e

(%) HEE(%) WE(%)
IR - 0.088 2.7
BtHA 10.49 0.146 1.4
WAERWEGHA 11.60 0.177 3.2
B GAR 5.86 0.110 2.4
WREROBLELAR 7.76 0.157 2.5
A 13.05 0.190 1.0
Lot 23 27.18 0.111 3.6
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BB R NEFESZEN 1.7 /5 4%)IN&84&
B BB EBRNR DU N  F AL >
HWAERNAGHEA S>HEAERIBILAGHA
>AGAR S>BARGAL BLAGHAKER
AGALBAEYR SR BRI,

3.2 E£YWEEMLFZE

2R B EREN T R TERN:
JUDIEA1 B FA B @M EE 24 h, RGO
YIFBeAb 38, V) B 8~ 15 pm, BA BOKE RIS
AR -S4 (SRR R B AR R R B
Ab3EET (] R 60~ 150 s)- 4R YL £,

3.3 £YWESHER

EYBAHEILE 1 FiE 2.
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Fig.1 Histochemical localization of alkaloids in wild and tissue cultured Fritillaria cirrhosa 1. Don
SG. JEMBL; p. AEYRRTIIE; Nu. SHE; V. B9, Va. 488, OFFEN| USRI , 75 408 TROR ) B B 40 i LA
RSB A BRI s QB A 1| R S A , /R A AR R A, AR YR TLIE A TR AR R O, DA B
JH -SSR, AR A AN E R YR SR B ERLLE, © B4R T 2R AP, 7R 5 8 0 R B B 40 Y
AR R RO, ORERA S AHENF S AHASY N, RREEER ALY, OREEGHRAY R R4
B PR RMIRE A YRIIE. (O~O, X40;@, O PAS 3 £ 5 [F BULSLET B0 , AR AR -BUb - B4 6)
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Fig.2 The relation between alkaloids distribution and starch grain in wild Fritillaria cirrhosa D. Don
SG. EMAL; p. EWRRVIEE; Nu. JIHE. O~ Q¥4I MBS , 7~ 4 WS I8 B TR A A %R,
(X 40; B B4 -BLone BRI )

(DY &L AL 5 , ik K JUEF A4 8%
Z(E U 1~-2)MEESZENAEEREARSHE
ZREYRRTIE (B 1:3~4) , N5 SE B UK
ERBEWAE L (E 1:5); At ARILF A
HRMSEEYR(E 1:6); BARGALANEY
BEBNMREANE (B 1:7). SR EmAER
H91 AT A 2R R A MU R 5 6 TL3E 2 A
T A, AR BT B VI3 B 4S8
BOR. 2 AT AL KX B YR, R
SLEP S RERS BRI B N BAHE.

Q)ZEFAEN N80 P WER(E 2:1
~3), & A Yy R MR AR B P SRR 2 DT BRI A
KETE , LB HN T E 5070 2 S T B 5 4 Wi
BB TG HERE 40 I B S A R M T T R
£, FRAH AR DU T A SN B T B0 0 4 L5 T E
A3 MBS ERAGARY T, BERERE
VIR RITER BT KK R (B 1:3~4).
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RSP 1| B3R AR SR AT TR AL Y

BEEER, HAEROBHHLARZ; RERK
BN AGHARRTYWERNEYBAEBRA B

e, FR R E R A RS E R E B
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O FAMESR (A 3.1 TS . HIEHSE
SR RN B S RL X A SR P A 882 S L, A
NABRMERAEROAER. XU TETH
SRR TR, B R AR, hnDASF R FE 8
W 5, X TR S BSRP &, R L8 B
A SRR BIBURIER.
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(D) L34 Yy g R B AL S 90 A iR 3R ()
WA BRAE BTN (AR T 2R ; RS
BRAE A B B B RUTIEXE LAE B0 IR s R BRR G
B e A AR, EL 40 MRS R . DL B 38 A 0y ek [ A
febt 40 A E 5 PR AR R UTUE B9 B R R E —
FU13) B g R A s 0 AL R A A W R AR T
A6, ALFE A IB] BE R [RIRREAS IR B2 T A B 7E 60 ~
150 s 22 o] ] YREE BB 22 4 M i de HLA R v 4
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(O BGBHEAMEERZETH 8~12 pm B
HWUH, BFASEZENER 12~ 15 um YA F B
WY KA TR D, KB R
WIS ER .
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(6)PAS % (& j5 F F WAL T M b T S {E X
HEYIRBITE A —E LW, 7] 8B B B AL r 1B
H; B4 B 84 B Rb i A BUE S 0 X SE kL (B
o, SRS, Bt LB B B E T AR
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4.3 SYWERRSH

R HS MR HEEREAR AN
upRE A, MR ARG E S NAEYR EERRE
YupEE b 5X [R) JIH 48 B AR FESS A — AR
S AEYIA TG AL YRR ER L S AR T 4 IR
o HIRFET SR WA 7E FAI IR B 34, R B
BEMR U AE M BR L RE RS B AR 1] D0 B % 25 A R
AN R A T, A VR R Rl
BEE RS —ENER, AU EEHE
EMM AT X BT EHPFRNFHESALR
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