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Abstract: Objective In order to explore and improve the utilization efficiency of Cistanche deserticola
resources. Methods The different tissue parts of fleshy stem of C. deserticola were tested as the explants
and cultured on various culture media and condition for callus induction and subculture by orthogonal test.
The content of acteoside in callus was determined by HPLC. Results The vascular tissue parts of fleshy
stem of C. deserticola was optimum explants of callus induction, the following was scale leaf, while pith
tissue was relatively bad. Under 25 C— 27 'C conditions, B5 as basic media and adding 6-BA (0.5—2
mg/L) and IAA (0.5—1.5 mg/L) was able to achieve the best effect of callus induction by growing in the
dark. Under given half light (the light culture was 10 h/d, the dark culture was 14 h/d) conditions, the
growth of callus was normal, the optimum time of subculture was 25—30 d. The content of echinacoside
and acteoside in callus was 4. 37%. Conclusion The optimized culture method of callus of C. deserticola

is obtained and the content of the primary medical constituent in callus has beed up to or even over the

standard (0. 3%) in Pharmacopoeia of China.

Key words: Cistanche deserticola Y. C. Ma; fleshy stem; callus; acteoside; echinacoside

B K2 Cistanche deserticola Y. C. Ma J%1 24
MARERZEEFEEREY, ANRE, BEH
HAEY ARETERED ATEYR. KEE,
RZEBE ARAMBEEESHEERS L AH
MERK ARBEREAHE B WH. RAAKL
HUR. DL NIEGTEEMIE. ZEEANH
FAMARELBIRARE A THHTREAR
R, ERBRAZTE. F5 ARBEERKTE+
HBYIFRE MO FEEYE R, HERR™
BEEZ , RAHEHEYS . AT KARPEERRE,
ARTFF 6 A 26 o 3 42 A e P K 20 o S (DAL, 4
TATRIEFR, I R ME, Bl FRARR
HEBK ) NG e — S [6)f  F A R B R 8
R, EFAGHR, RRGRAFEERI T EETFE
HRMMBR S R, X AKEXKTE
S EEHNGAEYRARGHREFREARER
HREERAWHRENEE. BAXNRAKEAH
ALHFERHRA L RBES B KB
HAY R P EBEBETSMREHE BN ENIRE
B, ARBMARBEHRRERT T RENAG
HAFEFHIFRPR, HE R 2005 ERCPEL )

— BTy A, M E R AA MR MR

FEMESHERENRHEST TUE, A RASGA
SR IR 2 PTG T B B R

1 MEMAE

1.1 MR R IKE C. deserticola Y. C.
Ma HEEERBARG MR BALEFEBETAL Z
HHMVDEF AR TEREDEEHREE).
1.2 Fi

1.2.1 SMEEALTE . BRERHRZELSE 3480
MY AL - ZE A0 ER B FUIR HED 4 8% o s BB SR 2R HE

PR g H A PO MBEAR R K AKER
FREMBERKMEBKREWETHEE, TR 3D
WMoy B REEHAA AL ENESAHARA
WAHEE, ElBIESE,ER 10X BERE
1 min, B 0. 1% FREH 9 min, REHALEK
e 3~5 W, KBB4 T R K7 70 51 YL
0.5 cm X 0.5 cm X 0.3 cm B/NBR, R/ B AR /Y 5E
SEFEL.

1.2.2 RGARFESMERFM LR EFRNE
AHEFREHN MS.B5 B, MME MR (2,4-D;
6-BA;NAA 45), B SR & N AEHE 30 g, HUR 5. 5 g/
LEFEMpHENR 5.8, ERERZHTERR
GRS SRR 25~27 C,EEHBERAT O
B 10 h/d), #ET RGARRAIE R EHBEEN
1500~2 000 Ix, %5 & BARLIE 800 Ix £/ . RAIIE
REBHH,MAERE LG, HEHEEHFTT 3
KRB, WE 1.2,

£1 HYRREZILBEARKER
Table 1 Factors and levels of orthogonal test

of plant hormones

XK B X
¥ 2,4-D/(mg+L71) 6-BA/(mg+L~"") NAA/(mg+LY
1 0.5 1.0 0.2
2 1.0 1.5 0.5
3 1.5 2.0 1.0
R2 HYREERFREETXTBERKTR
Table 2 Factors and levels of orthogonal test of
plant hormones and culture condition
X I 3
¥ ftEs  BE/% 6-BA/(mg+L™") NAA/(mg+L~D
1 Bi#E2) 1 1.0 0.5
2 BHENRED 2 1.5 1.0
3 R . BRRF0) 3 2.0 1.5
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1.2.3 MGHELEKBUNE . SETREEN
B UAGARTRENERKER FIBERN
10 MEAT R RE M.

1.2.4 RGHALPEEEBTAMRRSENE R
F R WA B B 2 . Agilent 1100 BAHE
3 1% ; Agilent 1100 LC {83 T 3 ; G1313A B3
2B 285 G1316A MR M5 G1314A % Sk B 2%,
G1311A WIGHE ;G1379A FRAM. P 334 nm, E
BHEH CouH O X BE CPEZ KEYH BB E
B i1t 5 :1530) e REF X B (P EZ & LW
SR E TS :111670-200401), BIEEZHAT RS
B YRR, X B 0 A A, A I A
% E B ERITR K 2005 FRRCPEZG M)
— BT

2 ERES

2.1 RBYHLHER

2.1.1 #ERAGARBHEIMERTE BHTEIF
IR 3 AN ER Ay M AME IR, 7E MS 37 3 b4 5l i
T, R E DM 2,4-D 1.0 mg/L.6-BA 2.0
mg/L.NAA 1.0 mg/L. EREREGTERAS
HA  BEM4d R HAARFRERE,7Td EFHEE
ARBERNB K. SRR BEE X £EH
SEEBELKE—BEBAHERAL. 10dDE
ARHESA LN, AR NREL =L . AHA

LFEFRERNIMEKREE AR AE 3.
%£3 FASMGRGAAFRER

Table 3 Results of callus induction on various explants

SMEHE BRE/S ARE/d AR/ RRR/ Y RBARES

% 5ot 51 19 25 48.5  AfMNERLRE
AR 51 16 30 59.5 AR AR
Has 51 20 9 18.6 A BRK B

2.1.2 BEAEFENGHARER W W ST
S, St R B A £ % 2 AT R 28 0A Ok, MS HI BS
HESHRBERGHAANBEERERE, B, %
BTRREEE AL NI, MS 1 BS 5
EENEAEFE, M 2,4-D 1.0 mg/L,6-BA
2.0 mg/L.NAA 1.0 mg/L, ERBREXGTES
RGHL., BREREN B BREFEHHEE
HAMBGARFEFRED 78. 2%, B 7 H A AE
XU d, AGHLREE, R ENR, B HEF. MS
BAEPEMNEBALANAGHAERERE )
58.62%, BB ABHEK 16 d, MHBAR A€, B
BR,EE.

2.1.3 HEYBENBGHARBEIHR M. EHF BS
HEAEFEEEE LRI L EYEE 2,4

D.6-BA.NAA R RE®REMA S BHAR
SFHEWBITRE, DB ARAERE MYHE
BEAAN ABC, IESAGAAKRENAS N
B5+42,4-D 1.0 mg/L + 6-BA 2.0 mg/L +NAA
0.5 mg/L, RHAERRER. K4 HWERET
FiLBENAAWESFAGAHLARWEK, WK
MOMER 2,4-D. AR5 ERTH, HEYEER
MAGHANBEFRERILREE.
x4 HYRERBSIQGALRESWER
Table 4 Analysis of extreme difference of plant

hormones on callus induction

o REARASE/ Y

! 2,4D 6-BA NAA
K1 171. 4 175.4 168.5
K2 192.2 179.9 210.9
K3 191.2 199.5 175. 4
R 7.0 8.1 14.1

R5 RUARRSEHESINE

Table 5 Variance analysis of callus induction rate

FERE BEFHFN  BHE B FE

2,4-D 91. 74 2 45. 87 0.70
6-BA 109. 47 2 54. 75 0. 84
IAA 345.07 2 172. 54 2.64
R 130. 54 2
o8| 676.82 8

Fo.5=19.00 Fo 0 =299.01
2.1.4 BHEFEMNFERRGAANEW . EET &
BRIEREGBEEFRFOSMEGAGARN
FIREMB LA, N ERRGHT TERAE 4
RWE 6.
£6 ARABFFUHEXAITREIER
Table 6 Orthogonal design and induction results

under various culture conditions

LR FEKE/% pH BE/C KR AHARFERE/ %

1 0.5 4.8 15 L 11.4
2 0.55 5.8 20 L+D 40.3
3 0.6 6.8 25 D 31.2
4 0.5 5.8 25 L+D 29.8
5 0.55 6.8 20 L 17.5
6 0.6 4.8 15 D 19. 4
7 0.5 6.8 20 L+D 23.6
8 0.55 5.8 15 D 63.7
9 0.6 4.8 25 L 13.9
R 19 29.7 6.3 30.3

L-J63E% L+D-%3E% 10 h/d+ B35 14 h/d  D-BEE 5%
L-light culture L + D-light culture 10 h/d + dark culture
14 h/d D-dark culture

M6 BREMTTUESHESRGARNR
EEBHAANEEREFEZHT HIBKE
0.55%,pH 5. 8,10 25 CHEERHLME. H,
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ABEEERWE T, KA pH BREE B
BB/ .
2.2 MOARBAHEFR
2.2.1 RGARRRIBRENERFZM SMEKE
FRHMAGHSAEK 25 d EEFHRER,20 d B
BRGHARA RN TH#TRRIER, UG 25d 4%
R1K, SREEAREFRER BS EFEFREZMHT
EKREE, EXERAQOW/DRAETEREEHE
k. RAERLRFE L,GY, MM DAL
KT 9 BRI BE R BEAE K B R (10 h/d) B R & M
THAERERHEST T g, RBARERBIEK
52 d BfIEE R, WK 7. ZEFARBAOh/DEHT,
HRAGHRERE WK EFEFREERE,
HKEBE 6-BA M NAA, i R AGGHL 0~2
RFBEFHBHHAAERPERMARETERER.
FEAWER(E ORUXILHE RN BHARK
ERBEWERYERENE.

®7 AUARSEFFMGEXTRITRRER

Table 7 Orthogonal design and results of plant

hormones and culture conditions

HEHM BGHAERER /g

k¥ BOHR R 6-BA NAA
K1 0.493 2 0.6067  0.4042 0.434 3
K2 0.4584  0.4362 0.527 4 0.427 8
K3 0.435 5 0.3442  0.4555 0.525 1
R 0.0192  0.0875 0.041 1 0.032 4

2.2.2 RGALAAKES®RL .- BHHALEERIY
HEKEE EO~I0dBTERKERY A KERE
EF o, B EHARKEE MR, £ 15~25d A,
R B, K BN ¥, R
6.34%,25~30dEKBER . A KEFELEEHN

A .

%8 MGARERKBFESTE

Table 8 Variance analysis of callus growfh

HERE HEFHFM  AHE W F{

RHHAR 0. 000 6 2 0. 000 3 0.14
3334 0.011 8 2 0. 005 9 2. 81
6-BA 0.002 5 2 0.00125 0.60
IAA 0.001 9 2 0.000 95  0.45
R 0.002 1 2
BR 0.018 9 10

Fo.05=19.00 Fo.01=99.01
14. 5 15, AR W B AES R B RR 25~30d, 45
d ERtGiAR4EKETRE S ERHHESHKE,
B #H®,50 d ERAMEARELERK. &5
HAEKIENE 1.

0.2

<
w

o
=

o
[=1
vy

BARTHRE /(g B )

0 ] T

0 5 10 15 20 25 30 35 40 45
t/d

H1 AXEMGALEKSMR

Fig. 1 Time-curve of callus growth of C. deserticola
2.3 RAGHRY BT E BRI B WE H 7 B5 5
FEPUREF 0 EANAGARREIHF AR
FHJa B CCH B 25 1) 2005 48 iR — 3B 5 % A b
HAPEEEBRHF MR TR E  ERAA
2, GHREBEARBERAGHAERYFINRET S
3.92%, T HH (BEARHE) AL 0.4506; B A
WABFEHNREFMREGEL 2.59%, BRERT
1.40%.

C

| a
: |
! b b & b
i -~ | PO - S e A

15 20 25 30 35 0 5 10

15 20 25

30 35 0 5 10 15 20 25 30 35

¢/ min

a-MREF b-BEEET
a-echinacoside b-acteoside

2 RRFFHNETET (ERUERHOARREQ) AXEQGHEB) . FEHKECOK HPLC Mk

Fig. 2 #PLC Chromatogram of echinacoside and acteoside reference substances (A), cullus (B), and C. deserticola (C)

3 itig

X2 AR R BEATRGARNFE AR
FAAMRP ERRRAEEENEL . RABEUER
FBEAL, ARENEEEEZE 10cm £4, A AR

REPEEALBIFEFARBERGHARERSE

HAMER EEERERAGTALUES=ERER

tHEH . RGHSBREMFSHRRABERR.
Xt T2 FAEY  Fe R — SR AEY, F A
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BHALEFRERGAEERY B -T2 AR
. BERDE AWK ERGAREFIE
EXLEHLUAEYAERHATTHR  IAAIRHGHR
FRHEERSSRRAKXBEREAHR. FREZES
MERERGHRERFHERB=YREAERHSTT
B, FEETRANERARA , SEAERE
AR2Z—  SXRREYHERY.

EEMARKBARGEEARFANKERRK
EHNHAREFSHNAGASYRIEEHAE
R EASFHONE LK R TRGHLER
PRI SERERBERENERLET. (FEHY
#2005 ERR—HO P A RELHFERIBENE
KPS AR THEFRREGH (CisHiO.0)
EBEHE (CpoHy O MBMNAET 0.3%., WlE
MBHGARTYEF MR H (CsHO) MEEE
W (CooHusO ) BB R 4.37% . BAERNKBRFRZE
K 3.99%. RAEHFAHARBERHHAREREAR
B AR RAITH, 7 LR B R BT
BRREES.
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 E-BH ERWMFENASHEHEERNRAEH. Ak EdCEBEERBT A AMFERERYRE
FEREX A HERRROE w0 RRREMFEN A DR ERBR O EE R FERRBN S AR
BEHNYEEEEMTFEN R GARERNERER. GR BFREAPTIMNFERHTELSAEEHHCY
sk 8 fELA LT ERT U A MM A2 BN EES AN FELAARNERAN: AEASARRE
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Improvement effects of Viscum coloratum on growth of photosynthetic bacteria

YANG Guan-e''?, ZHANG Zhao-ming', WANG Yu-jun', MA Huai-yan', BAI Hong-juan'
(1. College of Life Science and Technology, Shanxi University, Taiyuan 030006, China; 2. School
of Pharmaceutical Sciences, Shanxi Medical University, Taiyuan 030001, China)

Abstract: Objective
photosynthetic bacteria (PSB). Methods

To study the improvement effects of Viscum coloratum on growth of
Improvement effect of V. coloratum on growth of PSB was

researched by observing the effects of various V. coloratum concentrations and general culture medium

concentration on the number of alive bacteria, observing the effects of V. coloratum on growth curve of
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