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Rapid propagation technology of Dioscorea bulbifera virus-free plantlets
YIN Ming-hua, HONG Sen-rong
(Department of Life Sciences, Shangrao Normal University, Shangrao 334001, China)
Abstract: Objective Effects of different factors on proliferation and rooting of stems with a bud were
studied by using Dioscorea bulbi fera as test material to optimize the rapid propagation system of D. bul-

bi fera virus-free plantlets. Methods
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Plant tissue culture method was used in shoot tip culture and rapid
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propagation study, and RT-PCR method was used in virus detection of virus-free plantlets. Results The
best proliferation medium of D. bulbifera stems with a bud was MS+KT 2 mg/L+6-BA 1 mg/L+NAA
0.5 mg/L; The best sucrose and agar concentration of D. bulbifera stems with a bud was 30 g/L and
0 g/L, respectively; The best rooting medium of D. bulbifera stems with a bud was 1/2 MS+1BA 0. 1
mg/L+NAA 0.5 mg/L+PPs;; 1 mg/L; The best transplanting matrix of regeneration plantlets from D.
bulbi fera stems with a bud was perlite-vermiculite (2 : 1); The best PPy; concentration of D. bulbifera
regeneration plantlets for transplanting was 50 mg/L. Conclusion The rapid propagation system of D,
bulbi fera virus-free plantlets is established successfully for the first time, which provides a technological
basis for factory production of D. bulbi fera virus-free plantlets.

Key words: Dioscorea bulbifera L. ; virus-free plantlets; rapid propagation system; optimization

M Dioscorea bulbifera L. R EHH A (Dios-
coreaceae) /8 (Dioscorea L.) WY, RULR
HfETEFESATHL LA BESHY,H
PIRRSRZE AT AL, MR -, RE B W E .
OGRS . R LB TR R RE
P B R RESY . HETERBOH
REBERPTHEUNALERS HHERS W
RS s SR RIEE A S @, X
FTRUALEFRVHR . BAGEHE, EINEILE
A FFHETE BT T B9, I Narula 252043 55t 80
AR AT THR, Chy S 3 & 88
BAEH#GTTHR BAFXREMALEFNTRHES
RERE, MAEETP, HRbd TERARAKEM
BREXES FEBRLTH AR =BT E. &R
o, Blt, TR ERNFE RAKBR™R,
HERAAREMATPATRRMNEEQE. £
EREFELEREFRRBTEUMBREY. &
LRENBEMRFEOREERETRL, AP A
RME e - S REBDERBHER
2,

1 BES5HZE

L1 MH - BEMREN(LEMEEREMBIER
HYHRBERERED,

1.2 FE:

L2.1 ZLYAHEHLL/EYRE (PVY) BN %
BREASIRUEN T ETZRABHHT PVY
B RT-PCR, &5 R AT o IR W BEAC i1 Sk Ky Y .

1.2.2 FHBEFGRAL-REFRERNEER N
EaRBRRENEMERAEH LB WEER
(0.5~1.5 cm) M EMBFEFRE. HHEBEFEL
MS hEAEFE WMARKEN 2 HEKAY
Al (6-BA #1 NAA, 5 KT 1 NAA)., KT % o0,
1.0.2.0 mg/L,NAA 4 0,0.5.1.0 mg/L,6-BA i
0.1.0.2.0 mg/L, #HBEX X L, (3") RitAR

(RDEFPINMRRSH YIS MEREFS. B
RIS PR RIS 30 ¢/L REENG BN 7.5
g/L,pH 5.8~6.0, JHBF[E].12 h/d; YRR
1 000~2 000 Ix; @ :(25+1) C, Mk BIELF
EEH#THMARTFEIR, FERLXRTRAERES
AEMER % 0.5,10.30,50,100 g/L. HAREN 0.1,
2.5.5.10.15 g/L. LAEEBHE 30 d MAEHAE
BB BRI R .

®1 WAERED 3 MK (6-BA,KT,NAA) 3 K FER@H
Table 1 Orthogonal design of three levels for three hormones

(6-BA, KT, and NAA) in proliferation media

.
Hes
NAA/(mg+L™Y) 6-BA/(mg+L™H KT/(mg-L™YH
1(CK) 1(0) 1¢0) 1(0)
2 1(0) 2(1.0) 2(.0)
3 1¢0) 3(2.0) 3(2.0)
4 2(0.5) 1€0) 2(1.0)
5 2(0.5) 2(1.0) 3(2.0)
6 2(0.5) 3(2.0) 1(0)
17 3(1.0) HO) 32.0)
8 30.0) 2(1.0) 20
9 3H1.0) 32.0) 1(1.0)

1.2.3 EREZHOEA - HRMHEFER (0.5~
Locem) NHBEERELUBTR.E/RTEMA
FF B E IBALNAA 1 Z %W (PPy) M
1/2MS #F2E CERERE) L. IBA % 0,0.1,
0.5 mg/L,NAA % 0.0.5,1.0 mg/L,PPy;s 5 0.
0.5.1.0 mg/L., HBERXH L, (3") #itidK (F
2, HPINRBRSHH IMEFREFS. THE
FEPHRERY R 308/ L. AEIKEH N 7.5¢/L,
pH 5.8 ~ 6.0, Jt MBS H. 12 h/d; X R & &
1 000~2 000 Ix; IBEF:(254+1) C, U LLRHE
30 d WEITERBEEE. BEBK BESES
L

L2.4 BHEREROKL: ZRAFHERER 30
dE  EBRAATHAMKEE 3d, BITHARORE 3
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22 EWMENED I MK (IBA,NAA,PPy; ) 3 KEEZRIT

Table 2 Orthogonal design of three levels for three hormones
(IBA, NAA, and PP, ) in rooting media

B X
HRE
IBA/(mg+L™') NAA/(mg+L~') PP3;/(mg+L~1)
1(CK) 1(0) 1¢0) 1€0)
2 1(0) 2(0.5) 2(0.5)
3 1(0) 3(1.0) 3(1.0)
4 2¢0. 1) 1(0) 2(0.5)
5 2(0.1) 2(0.5) 3(1L.0)
6 200. 1) 3(1.O) (D)
7 3(0.5) 10) (L0
8 3(0.5) 2(0.5) 1(0)
9 3(0. 5) 3(1.0) 2(0.5)

B BeERENERE NTBERTHERENER
., BRERE 4 MEHE(DBHRE; (DOER; Q)
V1;(OBKE BAC: ), MEREBRER
EEH#TT PP M BRBERNEWLR, 5 HRE
B D0 R Rk BE PPass ) MS BEAE R BRE 30d
B TERIFWE BB RN AR
1.2.5 PPy M BREFEGABEMBIRME .
BHERREBEYBRNAARRKRER PPt B)5,
VERBFEHORIEBLELER. SHERMK
Ra AR DENMEARELEE  BRE
HEmER TTC M, EHEcBENE AR
eEkmE, SEAYE (POD) FHal e A
G N5 S

1.2.6 EHMREBFBLHIRE YHRE (PVY) &
W RERASIREN M AR AT
PVY # RT-PCR, %5 E #4175 AR M BRI L Ik i
L3 GHFE:-ULLRYET 3K, BRLEH
A¥H 253, FFABWEHRARN Meant SD, LK
¥ % A SPSS 10.0 # {## One-Way ANOVA 43 #f
BT BB,

2 #R

2.1 EMELRHEM RT-PCR BRWMER: XA
RT-PCR B EMELRERVARKAE (B D #
1T PVY &% (8 2),

HE 2T UBEH 4S5 SHERBBES, R
BT PVY;2 M6 SHANAMBHREF, B
B AR BRE PVY;3 B8 AME AL RS,
HHRER PVY, B ERER. BELRL4H
S BEMBABTREEARNMLA.

2.2 MYAERATRAXNERTFZEBANER .
ALBHEBT AREPEKATAASMEMTF
ERMANER, TRERLE 3.

Bl REERBEH

Fig.1 Plantlets regenerated from D, bulbifera shoot-tips
1 2 3 4 5 6

= — 780 bp

1-Marker 2~6-HMBRBMBH Mk R
1-Marker 2—6-D, bulbi fera plantlets grown from shoot-tips

M2 WHELBEED PVY ) RT-PCR Rk &R
Fig.2 RT-PCR Results of PVY in D, bulbifera
plantlets grown from shoot-tips
£33 APEKABHASHREBFERNANER
Table 3 Effects of plant growth regulators on proliferation
of stems with a bud of D. bulbifera

ERERS ¥ % B BB /cm
1 0.6+0. 3fD '1.5%0.7eD
2 1. 610, 5¢CD 3.1%1.1dCD
3 1. 840. 3deC 3.34+1.0dC
4 2.91£0. 3beB 6.210. 6bcB
5 4,710. 6aA 9.430.7aA
6 2.9+0. 5beB 5.3%0.5cB
7 3.540. 3bB 6. 71 0.5bB
8 2.530.7¢BC 5.640. 9bcB
9 3.2+0. 4bcB 6.310.5bcB

F—FPR ADAEFFHSHRREO MO0.05 KFLHER
#.FHE
Capital and small letters in same row stand for significance on

0.01 and 0., 05 levels, same as below

MEIFH,S SIEFE LHEMT FEBNF
PR EHMEFRELEIRFEEAREE
HER TUSMBEHFFEZRYHEANBEER
ERE S5 SEFEHEP MS+ KT 2 mg/L + 6-BA
1 mg/L+NAA 0.5 mg/L.,

2.3 PEMEXTEMAEFEBRMAME R . ALK
TARBEERBRENEMFFERMANER,
TRERRRK 4.

T 4 TTHL TR 30 /L BRI, M AR
MRS HAEERERENRYRAFEELARE
EWHER TUERMBEEH FZREHM R EHE
BREWRER 30 g/L.
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2.4 HUBNMRMEFEZBHEMNY W . S LR ILE
T A [FI 308 B B X B S BUR I W,
LRERNES.

X4 ERIRMTEFERMANES

Table 4 Effects of sucrose on proliferation of stems
with a bud of D. bulbifera

W/ (g L7 ¥ PR/ cm
0 1. 7%0. 4cC 2.1%0.3dD
5 2. 470, 5bcBC 3.020. 5¢dCD
10 3.140.5b8 5.510.9bB
30 4, 710. 8aA 8.7%1.0aA
50 3.3%0.4bB 5.3%0.9bB
100 2.510.6bB 4, 2%0. 6bcBC

RS HEMREGFERAANEN
Table 5 Effects of agar on proliferation of stems

with a bud of D, bulbifera

AR/ (g L7Y FHU H B/ cm
0 6. 7£1. 0aA 9.740. 8aA

1 2.6£0. 7cC 3.5£0. 8dC

2.5 3.4£0. 5¢BC 4.530. 8dC

5 4.640. 2bB 7.6:£0. 9bB
10 3.140. 4cC 5. 930. 8¢BC

15 2. 840. 4cC 4. 1+0. 3dC

MRS A, R EAMEE, AMBREHK
MEFHAKR S HATERERELRYRAE
FERMBEBRER FURMBRERFFEREA
MR EREER 0 /L BIRABIKERE.
2.5 HPEKAVAMEAMFFLIRERKER.
ALREBTARAYEKBTRHS AW F
ZRARKER, TRERNES.

N6 HWEKAPTAXRMEFEREROEM
Table 6 Effects of plant growth regulators on rooting

MESAH SHERLLRBEFERNE
R ] B R T EL R AR BOAR K 5 AR R
BEUBHAAREIRBERNEZR., AR 6B
LM PPy EFE A EHRESREM
PP ik LR B WRABESIRE
EWER KU PP RAHREKER. FLIRME
BUFFLERAMNBEERER S SHEREN
1/2MS+1BA 0.1 mg/L+NAA 0.5 mg/L+ PPy,
mg/L,
2.6 BREEMNAEHBRAERHER ALK
RETARBERERN AMREHBRAEENE
W, KBERAR .

£7 BRERMNAEHBHATENEN
Table 7 Effects of transplanting matrix on survival rate

of regenerated plantlets of D, bulbifera

BRER BEE/ % BAXER RIEX/%
BEA 64.95. 6 bBC Bt 66.4£8.6 bAB
&5 46.937.4 BRE:ERQ D) 85.245.8aA

MR T AR R RET R E 8 RERRR,
HXEBHKEMY L, MBHKE - 8A (2: 1D K
EREREHRIEERE 5 850, FUAMKE
HERMBREFEFRELKRE : 8A (2: 1),

2.7 PPy MBS BRMRIE RIS EBAE LK
PR A LR B T AE PPy, T8 MR BE X M
KEHBREERNEW, FUE T2 PP b BE
REHKRB S EREAEG LTRERAE M.
X8 PP A WEBHATROEM
Table 8 Effects of PP;;; on survival rate of regenerated
plantiets of D. bulbifera

of stems with a bud of D. bulbifera PPyss/(mg - L- 1) AEE % PPyss (mg+ L- 1) AEE%
WHENT EREMH/ B"¥/4 RE/om i/ mm 0 84,21 5. 2heBC 50 100, 0+0. 0aA
1 - OeF ofD 0bB 10 87. 91 4. 9bcABC 100 82.414.0bB
2 17~20 3.020.5 dDE 5. 710. 4cdeBC 0.9+£0. 22A % 89.815. 1bAB 200 76817, 6cC
3 11~30 6.710.8bB 7.6x1. 1bBC 1.0£0.2aA
4 15~18  4.741.0cCD 6.1%0.6cdBC  0.9+0. 1aA MFES A H, 2 50 mg/L PP, b 5, HIh iR
5 10~12 9.8+1.1aA 6.830.8bcB 1. 1£0. 2aA
6 18~23 2.5%0.7dE  5.3%0.6deBC 0.5+0. 3bB B A RIS BB, S PP B B R
7 12~15 5.7%0.8beBC 9. 81 1. 0aA 1.0£0.2aA ﬁi%ﬁﬁﬁ%ﬁ%ﬁ;c gfuﬁmﬂ%ﬁgﬁwﬁ
8 19~23 1.940.3dE 4. 6+0.9eC 0.5%0. 3bB
9 14~16  5.340.8cBC 10.9%1.4aA  1.0£0.2aA {89 PPy, R B W E R 50 mg/L.
%9 PP, NBRENSBLEREAREOER
Table 9 Effects of PP,,, on physiological and biochemical indexes of regenerated plantlets of D, bulbifera
PP3ss ¥/ -8 3 308 4 ®iEh/ BF:$:3 10 4 POD % #/ SOD F#/
(mg+ L™ (uge g™ h pg* g FWeh! mmol + g~ !FW Ueg™! Usg™!
0 0.67110.122 eD 299.7+40.1eD 149. 2417, 3eD 0.19340.028dC 56.7% 7.1eE
10 0. 981£0. 140¢BC 497.31+34.3dC 186. 7+ 9. 1edBC 0.352£0.061cC 77.3% 8.2dD
20 1. 171 £0. 007bB 702.0+19. 3bB 215.3+ 7.5bB 0.579£0. 059bB 132.4%11.6bB
50 1.453+0. 008aA 877. 4137, 2aA 243.7+11. 1aA 0. 865+ 0. 090aA 176.2% 7.5aA
100 0. 886 0. 010¢dCD 587. 5155, 6cC 200. 4£13. 5bcBC 0. 6721:0. 098bB 105.7% 6.7cC
200 0.75710. 101deCD 502, 3+53. 9dC 179.3x 4.5d4C 0.554 £ 0. 067bB 75.4% 6.6dDE
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MFE 9 TH,2 20 mg/L PPy, b Bf5, 8 R
BENMEBHBRNE.BEAE L. THREBENE.
POD ¥ SOD & 5 H b PPy, i Bk ¥ L&
HRAABESRBENLR . XEEBELIETH
Wm, REBRKEHNRERRAOREARER.

2.8 EMMREFAEN RT-PCR MR R
ARTPCR B M EMHEFZBRNWRETAEN
(F 3) #4757 PVY B, SR LE 4.

B3 ROGFZRBENAES
Fig. 3 Plantlets regenerated from D. bulbifera
stems with a bud
A B C D E F

-—Mbp

A-Marker B~F-RMBEBLEHHNEER
A-Marker B—F-D. bulbifera plantlets grown

from stems with a bud

M4 RBREBLESES PVY i RT-PCR Bk @ R
Fig. 4 RT-PCR Results of PVY in D. bulbifera
plantlets grown from stems with a bud

mEAAUEL . B.CHMFEHRAEAXREER
#LORHBRER T PVY;D M E SHRANAMBHR
WO AIR A BE PVY, RT-PCR 4R &H,
DERBEHNTFERATRE, TURIERM
ZRBEHKBEYR.
3 R .

ZREFE B BRRHEKEBEREM SO RE
BER" ., B ZRERVHERARCEUESR
ERAEMEYPRBTZNA FESRE HE
FEYLIRABTHBHE™BR. ALREN,E
SEREFALIBR™ERE WA 4™ HREE
HBHDREYRE. 2LRHF-SHNRMERE
HEMRERATREEROEL. HREAH
FEBAERBMOER S, RBBEANIEEY,
AKETAMNEFZENEAREEXREENE
AN, EHYHAERR ERBREZNERKATNH
RAMDBMRRMERRE, AL BRY.EHR

FRBERERN KT RABKER 6-BA 5§ NAA HE
B8 EMNERANE. X5BE WS Y AERE
ERRARER—-H. BEEANKEFHMERRMHE
BRERANTBRER, ALR AR EETE
WEMNERTFER B ARAER BEERE
KRESRSHFHZEFOINER BREXARLK.
X5 Chenevard ! st B b E # B AN RE -
B, ALBERAEREDP MBI R B EMR
AR THFEERNMME KHANE. HREEIRR
BREMNAR . EFEEA B ETHREFED,
FERERKBE FHEBL> KHAEREK. AER
MEBRALAERIBRT - ERXBRY . CHE
BEWBAZEBRBEEENRK, XRAMALR
FRY. PP B—MERERENHEHYERKESR
FIAMTIEBRE N KX Z R Paclobutraol, P XL A
HEHW, HEYEAREEREEHAEER
R, ALK, PP M ERMEM N ER AR
BEYRN BMNE-EHBXEN NAA f1 IBA 4
A BEERSERE, RERKZ MK
H. S5FHEFFRLAHHFRE R -,
PPy AMUBERHF R EH AR LRREHLHNG
RRESE, ALK FEH,50 mg/L & PP, BER ER
REMELEEMNBRRIER, X5BER™EN
WELHIRERRE BN, FREFMAEEY
BREWMOEK. £ALRY BMBHEAENS
BETERNREREE ARKERE T2K%KE
HEgEak2: 1RGN, RMABEHORERER
B, S5FEBEEAREAEY FNLRER
B8N, BHEEVAREAELEANER LY
, RIEBHAE 98.33% . AHER. TR SM
PFRE XK.
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JIS 7% 8 HPLC 540 M K &0 IR A8 5

IR R ORL,EKEERE 4 EXT,E MW
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HPLC Fingerprint and chemical pattern recognition method of Rhizoma Chuanxiong
WANG Wen-yan', ZHAO Qiang?, ZHANG Tie-jun', ZHU Hong-ji’, LI Yang®
(1. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China; 2. School of Chemical Engineering

and Technology, Tianjin Unviersity, Tianjin 300072, China; 3. Tianjin University
of Traditional Chinese Medicine, Tianjin 300193, China)

Abstract: Objective

To establish a method for quality control of Rhizoma Chuanxiong. Methods A

high performance liquid chromatographic method was developed to establish the fingerprint of Rhizoma

Chuanxiong ,» and 23 samples from various batches were anal\yzed. Cluster analysis and principal compo-

nent analysis were applied to studying HPLC fingerprint and chemical pattern recognition,

Results

The fingerprint of Rhizoma Chuanziong was set up. Conclusion The method provides an academic refer-

ence for controlling the quality of Rhizoma Chuanzxiong.
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