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W E-BM AT KMBREHRKE Cistanche deserticola TR HAKE. HE UAREBEAREHNASAFRARE
ffER kR, RAERERFE  MERSAGHAAFTEN A FABIEEMFIERME, FRA . NAHPLC
BEXMAGHRAEFRYPRREFENETET (EEEEHNERTHE. G HAABEARZINETARBIR
BERAGHANBRBEIMEE A RZ AR R SYREE . EHEIHHE.25~27 CRHETL B HEERE
3R &M 6-BA (0.5~2 mg/L) 5 TAA (0.5~1.5 mg/L)BE S MGARMEREEFHBOLE I 10 h/d, B 5E
FUWDERGET . AHEHREKER . RAERARER 25~30d. RGHABERY DR RYTNETEF(EER
WX 4.37% .Gt MENTEEAMARBAGASUEH TR, AP EEHHARR IR REEMET
EFH(EREEHTONERAHBE TCPEBMIER . 3% MR,
RMA-ARERAEE . AHGUALLBETET(EEEET ) REEH
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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.
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PY A% Cistanche deserticola Y. C. Ma R %Y
FRAEREEEFEERHEY, AREZE, REH
LMY AEKETEREP ASTEYR . BEE.
KRBT ARBEHESHEERS. G
MEBRK.ARERLEHE . BE.BH . BEALE
R PIEE UEGTEZHNEE. BEEANH
AR BELBAIRRARRE A THHTREA#
A, ERBERALEZTE. 54 RAEERIET
L, FRAEMBNTFEEYEHE BFERE™
BEEZ RAHEEHEDE . T KPRPEHEERR,
AT 56 M 28 7 3 42 R R PO K 28 B S L ) A, 4T
TATREHR, FERIRES, BhTFERRR
B, HET R R — e R AR R
R, EFRGHAR, BRBRAAESEBR SO T EETS
LRAMYHRTEERACY, MAKEXRRE
S EEMNGHEYRAAGHATFEARER
HRABERWHRAENEE. BEAXMNHRERSG
HAMHBZEFHRALIFRMETS, BTN KERXG
HAYRPEEERET SMRGESENE W HRE
BO, ARBYARENRREEHLT T RENRG
HAFESMIBEFRPR, HHHE 2005 FRRCPEGHR)
— WU E A, M E B R AR RS R
HHEMESERTNEAETTEE, yHAKGA
ARG AFE RS EERER.

1 MERAE

1.1 MBI B KE C. deserticola Y. C.
Ma HEZERBNFEHFHNELEAGEF AL 2
AP ERBEAHTEXREDEEHARET).
1.2 FE&

1.2.1 SMEEKAE . BN RZEILSE 3 M4
R RSN R BL AR HEF 0 8% 15 o s R B R B IR HE

P EBEHAR S P OMBARRS HRRER
FRERBRKMBBKREWETHRE, K34
W@t BEHA BMALENBERRAHGAR
WM, EEBTIEE L, AR TONIHERT
1 min, A 0. 1% FAKEHE 9 min, RIEHFHEEK
h¥E 3~5 W, A K B B4R T R K 4, 53 5 Y1 B
0.5 cmX0.5 cm X 0. 3 cm B/pB, EFH B AR B FHE
FHFREL.

1.2.2 RHARBEINERFE - TRFTEENE
A g SR AR MS.BS SR E, WINE YK (2,4-D;
6-BA;NAA %), B Fe Zh hn#EME 30 g, 58 5.5 g/
LR pHMEN 5.8, ERFERRXHTHERR
R, R IRE R 25~27 C,EFRBEMHTOCL
B10h/d), #FITRGHRANER, LREER
1500~20001x,54 BARNE8001x £4H . RAHIE
RELBITEMAIERXFE LB, MNEEREHITT 3
A KRB, WK 1.2,

1 HPYNRELTTRERKER
Table 1 Factors and levels of orthogonal test

of plant hormones

xK B %

¥ 2,4-D/(mg+L-!) 6-BA/(mg+L~!) NAA/(mg+L™1)
1 0.5 1.0 0.2

2 1.0 1.5 0.5

3 1.5 2.0 1.0

£2 SWMARSERFETTXRERAKTER
Table 2 Factors and levels of orthogonal test of

plant hormones and culture condition

% H %

¥ SHhag BMB/Y% 6-BA/(mg+L~1) NAA/(mg-L-1)
1 HRF2) 1 1.0 0.5

2 HEHED 2 1.5 1.0

3 REBRRFEO 3 2.0 1.5
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1.2.3 AGHAREKEBENE .- S2X TFRESFT
=, URGHARTHEENEKER, IBERN
10 AT IR M FIME .
1.2.4 MGHAFEEEREETMBRRGHTME R
FAE S A A E . Agilent 1100 BKAMH A
P& 4% ; Agilent 1100 LC i T ¥E35;G1313A B &b
BERE 385 G1316A A 1R 55 G1314A RS0 W 4%,
G1311A WWITHE;;G1379A RS L. K 334 nm., £
B CouHyOsXt B (PR R EVH MK E
B, #tS:1530) , M REHEXMBR(FEH K LW
K E T, H5:111670-200401) . KB T RS
B AR IS, X R P A A, 4R A B R
&, WSE R E BB 2005 SEARC R E 2L
— AT,
2 RS540
2.1 WGBARER
2.1.1 HSRGHAAREI/IMIERE BHEEH?F
SrEIR 3 AT M SME R, 7 MS 355 E 4 Bl#
TEER,EFEE P M 2,4-D 1.0 mg/L.6-BA 2.0
mg/L.NAA 1.0mg/L., EREEHEHETESEH
HR  EMAd G HARTHRTRE,.7dFHEE
ARBEMER. ST MSEANR AP B4
AUAZEZLKE-ERBAHERALR. 10d DIE
BRARHRNE  AGHANREL™4 FHA
LFESREBWIIMEERETHARATRS, W 3.
£3 FRANMNMERGARSIER

Table 3 Results of callus induction on various explants

S ERE/R BEME/GEER/R BRE/Y% SGHARE

8 Ko 51 19 25 48.5 HEDEE.ER
f¥HAR 51 16 30 59.5  Hf BRK.HR
R4/ 51 20 9 18.6  HEBE KRB

2.1.2 EABREEMNAGHAFESOREAE  SCRE
TS, 3t 4 Fh B A 5% 5% B 6 47 0 18 A 8, MS Fi BS
HESHABERGALANBE B4 FE, Bk, %
BT HEEEEHRTH HSMEK,MS Fit Bs 55§
RAENRABEER, M0 2,4-D 1.0 mg/L.6-BA
2.0 mg/L.NAA 1.0mg/L., EREXRFLHTIES
NGHLA . BEREREXW B ERERFEHWEE
HAMBGHRAESFEAD 78. 2%, B F 1 BT [H]
R4 d, BEGHFREE, TH L, 5B . MS
BEEFPEMNETAIVRAGHRETEN
58.62%,. B B HARE N 16 d, RGALR A G, TR
B, EE.

2.1.3 HYHENAGHRETHE R . EHF BS
HEAEFE, EEE LRI EYEE 2.4

D.6-BA .NAA A [F Ji & ¥ EMA 4N A5 HRFE
SHEHBTHE. DB AEABFE AYEE
BEHAAN ABC, MESFAGHANBREHEN
B5+ 2,4-D 1.0 mg/L + 6-BA 2.0 mg/L 4+ NAA
0.5 mg/L, RGHAESRERF., F4HRERET
B, MR NAAMESFAGHARRE R, WK
INIBER 2,4-D. AR S ERIA,3 FEYEE
MAGHALNESRERH R ERE.
R4 HWERFSEGHABREIRR
Table 4 Analysis of extreme difference of plant

hormones on callus induction

K BHGHRESE/%

! 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

®5 REGARBEIXFEIRR

Table 5 Variance analysis of callus induction rate

FERR BE¥YHFM g% bop F{
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
BWE 130. 54 2
J=¥ ! 676. 82 8

Fo.0s=19.00 Fo 0 =99.01
2.1.4 BRFHEMNFESAGHEAMR W . EET S
BEHEFEE B EFREEIMEERGARD
EREMBLER, NEFRMHTT EXRE, 4
RNE 6.
26 FTRAERKEELZTRITRIESEAR
Table 6 Orthogonal design and induction results

under various culture conditions

xRS FIRKE/% pH RBE/C XE SGAHREISE/%

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-JE#F L+D-HIEJK 10 h/d+mEHESR 14 h/d  D-BEHESR

L-light culture L + D-light culture 10 h/d + dark culture

14 h/d D-dark culture

M6 FRESTTTUBABESAGHANER
EEAGHHAANRERBEFREGFT, HIBKE
0.55%,pH 5.8, B 25 CHBEHFAHE. K,
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SRR EREMEA T, HWKE pH. IR A, B K
BB/,
2.2 RGHRBNER
2.2.1 MpALRBRBEFBEMIFREM SMEE L
FRHOAGHLAEK 25d EHFHEH .20 d B
K RGHRA LT #HTRARER UGS 25d 4
R1IK, BAAWBEAREFREN B, ERERZEGT
KB, EEALBAOL/DEGFTERKEEHS
btk RAERZRER I, LY, 3t E Y4
KA R R R B O (10 h/D 85 k44
THRERBLEHET TR ABARERKBEIEK
S2dBIER, WK 7. EEHLEAO D/DEKHET,
Xt A4 A K R I B K 3 5% AR B RE MR
HREME 6-BA M NAA, M RAMGHE 0~2
RHMBBERNBHHARERNERAZEFETEER.
HEMWERE ORAXNLAEAERTRHGARN
ERKBREWHERY LD EHE.
£7 HONESERFUEETEHRRER
Table 7 Orthogonal design and results of plant

hormones and culture conditions

HRM BGHARE KR /g
b BHAK  ERERE 6-BA NAA
K1 0.493 2 0. 606 7 0.404 2 0.434 3
K2 0.458 4 0.436 2 0.527 4 0.427 8
K3 0.435 5 0. 344 2 0.455 5 0.5251
R 0.019 2 0.087 5 0.041 1 0.032 4

2.2.2 RGHAEKSHL . RGHREEFRNH
HKSBE,E0~10dBFAKEEY, & KEFE
ET 0, T BUS HIE K g A btk 78 15~25d !,
EREEASMR. ERKBHENEE, REEMM
6.345,25~30d K BHR . A KEFERTEHN

%8 BOEALKBAESWR

Table 8 Variance analysis of callus growth

HERE HEXHFH AdE B Fiy
BASR 0. 000 6 2 0. 000 3 0.14
TR 0.011 8 2 0. 005 9 2.81
6-BA 0.002 5 2 0.00125  0.60
1AA 0.001 9 2 0.00095  0.45
wE 0.002 1 2

i=%i 0.018 9 10

Fo.05=19.00 Fo.0,=99.01 :
14.5 5, A H A W B AE gk At T & 25~30d. 45
dERHALERKB TR S5 ERPHALMKE,
BFHE®A,.50d FRUME . MREILEK. &k
HAEKMERAE 1,

0.2 (

<
_
[

o
-

0.05 T

BRGALTHR /(g Y

(=)

20 25 30 35 40 45
1/d

1 AAERGHALKHNR

Fig. 1 Time-curve of callus growth of C. deserticola
2.3 WMOBERY R A BRSO E 1€ BS 3
FREPHAEF OJELAVRGASRBREIF AR
F 45 . B FIC P B 25 822005 48 RR— & 07 3 0 A 5
HAPEEEFENIRRETHTHE ERLE
2. ZRBEARBRAGHALAERYTNRBE X
3. 2N, HTHH(BELBHE)IAIL 0.45%;: B4
RABENREPRRBES 2.59%, EREEH
1.40%,

5 10 15

(=)

A B ! C
i a
s |
i R VD U S e he A
0 s 10 15 20 25 30 35 0 s 10 20 25 30 35 0 S 10 15 20 25 30 35
¢t/ min

a- A REH b-EEILHF
a-echinacoside b-acteoside

2 RRFENXTEFEBERDOARBA AXEQHGELB) . FERKECK HPLC Hil

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

3 g

Xt 25 FAE Y A KB 1T R AR B R BT RXT
PRAGP EREREAERENE L. AKELEA
BRZEALR, ARZEMMEBEGERTE 10 cm 24, FAA

RETEEHABISBFRARNEAHALRRBRAE

HSMER, EEENERRXG TUUBERTERER

AR . BHHRRRRGESRHERRFBRERR.
T HEY . RN R -EHEHAEY. FIA
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RG4S 5 R 25 R S A R — R AT 2 A R
k. SBARRICIEE N A K A A S S vk
ERZBMELEYERETTHE ANBLHAR
PREERSSRRANKNELEMA. FRESEY
SMEBTRGASERALRBE=YEEAEETT
B, M TEA AR AR B AR
FHZz— SRABYHBHY,

85 3 74 R G S8V €5, 3 R X A4 K 2 P R
EMENEEASFHOAGASY R D EEHHE
PERLAT A S HF RO E B EA T B AL S 5
PRPSHBRBRBKENEELEET. (PEY
1 )2005 4E Jf— R KR R BIFRGE
R, B R TRPRREHH (CuHuOy) M
FEE WY (CpuH, 0, R M AETF 0.3%. W
WAGHAETYHE PR RE T CuHO) MEETE
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B (CoH, OB 4. 379 FFE R R BHFEZR
$73.99% . A EARANRBESGHRAEFRER
R AARBR ROTITH, W LB AT B R B
BHRIZES .

WMEEXNAXSAHERKMNREIER

HEW S, kEL ", T2F, BHRF, a4’
(. WA KEE ML 5HERER, LT KE 0300065 2. ILTHEM AKX 25, IUFE KE  030001)

W OE-AN SEMFEMESHERERNORAEA. HE ELCE MR IERE DA RMWFERERERE
FERENACHEERBOEE ARBREMTFENASHRERKBENEAEIMFERRBEXN LS HERE
BMEENEBEESEMFENACHARERNRAERA. R HRBPEMMTF LR T HCSAEEHLOY
ik 8 FULEsTAATUEAS AR ST ERMERAEABION . FEASHENERRAN: AEESARRE
BEEHERK S 4fF. Wit HABPRIMTFLRBYITERAXRSCHBERK BB ESHAHNES.
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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 To study the improvement effects of Viscum coloratum on growth of

photosynthetic bacteria (PSB). Methods
researched by observing the effects of various V. coloratum concentrations and general culture medium

Improvement effect of V. coloratum on growth of PSB was

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