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Vitrified cryopreservation and regeneration of shoot-tips for Citrus medica var. sarcodactylis
ZHANG Gui-fang, XU Hong-hua, HE Hong
(School of Chinese Materia Medica, Guangzhou University of Treditional Chinese Medicine, Guangzhou 510006, China)

Abstract; Objective
medica var. sarcodactylis (CMS). Methods
fied cryopreservation, resulting in living shoot-tip. Results First the CMS shoot-tip is inoculated in medi-
um consisting of MS, 5% DMSQO, and 5% sucrose for 48 h preincubation. Then the shoot-tips were cut off
3—4 mm long and fore-treated by 60% PVS, at room temperature (25 ‘C) for 30 min. After that, they
were treated by PVS; at 0 "C for another 80 min and conserved in liquid nitrogen for 24 h. Next the shoot-

To provide a new approach of preservation for germplasm resources of Citrus

A micrografting test was made on CMS shoot-tips after vitri-

tips were defrosted by aqueous bath at 40 °C and cleaned twice at room temperature (25 C) by MT mini-
mal medium with additive 1. 2 mol/L sucrose, 10 min once. Finally data collected recorded a higher surviv-
al rate of 81. 25% by TTC inspectation and a better regeneration rate of 52. 94 % if the CMS shoot-tips had
been grafted on darkly-cultured parental stock, growing, and differentiating normally afterwards. The pla-
ntlets detected by polymerase chain reaction (PCR) showed that the pathogens of Huanglong disease had
been removed. Conclusion Therefore a conclusion is made that the approach of vitrified cryopreservation
may be applied to the preservation of CMS germplasm resources.
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micrografting
KEMEHEE, mEZRER, SBR TR L, )T

# F Citrus medica L. var. sarcodactylis

Swingle 3= EHFM M BEY, UTHRRELAL, R
FRAFES. FE IR A NAREEER
H O BRCZ i H ik B 8w W HE TR F
MRS M. RFPERE—-REMHT, BN ESR
BR RETE, A7 LEE R EMEERHE,

WA B 15 :2008-12-16

RFAEATHAES . Bk, 6 F M RERAX 0T
BHAHEMAAREEZERL. ¥R HTMHE
MTERERBEOATRM S, BB BER
HoREEFENER. MERPREFIR PR EET
FREUBMEER. BRERTFREYHEK

EETIE D REMST B 4 582 A Y R R % IR B 2 1% 7 (2004 B60302001)

EEE AR 1980—) , L MHEFH A B L. W NETARBERRSHFRXAATE 2 50%
FREAMAR AEAREEFERNEULRES M. BHREMF 2 W REERBRX 104K,

BRBYES.JREHEER

Tel:(020)35855285 E-mail:zhanggf1026@yahoo. com. cn



¥ ¥ % Chinese Traditional and Herbal Drugs 3 40 %% 11 # 2009 £ 11 A - 1807 -

MRERFNREBETE, KPR BAAFES T
B REER. AERKMMAE L. BiE R
R THAED SRILZEN RS mEY, ¥k
T3 5 F F R B BRAR A W HLE

T BUAE B L 8 A 3R B g R L A S 8 X
FEA#AGUEBLBEBRETENERABR,
REBLZERMBBEREGHFETEMEE, N HEE
R AR AT B 8 % IR0 PCR A, %) 45 2 57 R B B8
WBEBRREN T &, v FHRREEFEROKHRE
HEHARER.
1 SR *E
1.1 #B .MM E#FE Citrus medica L.
var. sarcodactylis Swingle (CMS) M 2L, B
FMNPEGRFRTIERRLEE.
1.2 Hi
1.2.1 TSESF - BOF AR 2R, B RK bk /E H
0. 1% LR EW K H 6 min, TEEZEEK ML 4~5 0,
FERE &M TYIE 6~8 mm 25K, EMES 0.5%
— TR (DMSO) M 5 W REM B MS i 5e 5 b, F
20 ‘CHIYEHE 1 000 Ix(12 h/D) FRUEF AR K8 .
1.2.2 ¥BE5BRK-IBRARKEREFRENZE
R,EBI L8 mL AHERBE 10~20 MER,
FE T Al 60%PVS, (0. 15 mol/L BEMS B &S F3E-
PVS, ¥ 40 : 60) WML B ARt E, fF4£ 0 C
TH PVS, (30% H W, 15% Z 8, 15% DMSO,
0.4 mol/LEFERD #47T B b b 3R A 6 (), B 2
JEW B AF B PVS, F, REBZABRE T, RF
24 hid k.
1.2.3 G ER. RERMBEERN . ABEF
BB HE, 28 F 4~50 CRIBEEHFEEPH
PVS, R &8 2WAR) B R % PVS,, BHH =
HTH 1.2 mol/L MM +MT BEAEFREUER 2
¥, 48K 10 min,

ERRIERBEW. RA TTC B ZE R MK
ERE,

HRFAREN RACEMN W BFERBE
BB MU, BEBRERESHERK
B EBEERAOFEA L, BAL MT HREA B
FHE, B hn 6-BA 0.5 mg/L 1 7.5 % B RERE 9 [ 4K
BEFREPEREHRBERCLD C,HREH 12
h, Y HBIREE 9 2 000 1x, —MEAD LI, B
BBOH 154, MEREHKKE EFRE ALK
AE R 30 d BERERER. BAFE= (BB
BB NZRBEEBER/ RENBEZEREO X

100% .,

FRRARHERR, BRAE 10~15 41X

RLEE 3 W, KB R A SPSS1L. 0 4t & 4
4T Duncan %7 & A% & B8 417 .
124 FEAMBRKEIRRRET R A L&k
BEARM I s EHLXNEYEEY DNA KM &
REUVEE S S DNA, 504 606 E B Kl DNA 44
BERMUREE  3F LA 1.5 20 BB 68 Je v UKk L 2R 4 L &5
. B#EKE Villechanoux H & R 8| WKW
4> DNA F 35 (£ H B 58K M4319) & it 51 4.
314 P1(TCTGTTTTCTTCGAGGTTGGTGAG)
5# 5% DNA [F5) 1 37~60 AL H B IFI I, 519
P2(ACCGCAAGACTCCTTACCAGGAAG) 5 462~
485 N HRRE#b, PCR ¥R 53 F B4 570 bp,

PCR ¥ 38 R A7 - R R AR & R 10 X buffer 28 mh il
5 uL, dNTPs 5 pL (2 mmol/L), MgCl, 3 pL (25
mmol/L), Taq B 0.5 pL.(5 U/uL),31#1% 0.5 uL
(30 pmol/L), DNA 4K 100 ng, A K E 4k =
50 uL, {EHS %K 94 °C 5 min,BEJF 94 °C 1 min,
55 °C 1 min,72 °C 1.5 min,35 NMER, BJ5 72 C
HEAH 10 min, RMZEE, R H>P 10 pl &
1. 5 % B BEWE s IK 5 1E B MR 43 T LR AN A 0 - 40
Bk,

2 HBRESGW

2.1 BEFXGFERBREBRAENE W EHLF
RE & B B T 25 0 PR IR 845 A 1L BB AT B
F YRR B G MR M R 38, i A 5% DMSO 3
PSR, M BAR S T W G IS . 2R MS+
5DMSO+5% FEMEMIE & LR 0~72 h 7,
YW 3~4 mm AL MZER, BT 60%PVS, H
438 30 min,0 ‘CTF A PVS, B AL 60 min, A
BRI 24 h GBI, 40 CARB P E TR, BE%k,
RN EREEER, GREWNGED,H5%DM-
SO 47 T3 35 Xt 82 5 b R S BRI 38 R0 P AR R
BHE., AETEFVHI0~48 h), B E T IE FE i E
IR, BERMEAERH SR, B 48 h {£
FAH RIS SR A R RE & 4 5 58. 49 %0 Hn
35.30%. XATRER R M TEHE MMM EBRS
RZEBENTBIKBA/ENEL, FRARP YR
W, RIEREG;BHEHR 60 G, ZRTEK
Z RERVETHE. TEREBINMBZAT
DMSO B EMA T, BRENM B A RBERE
DMSO B FEEM. A%, BEFAMELL 48 h
R
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1 FEFHAMEFELBEERENRNR
Table 1 Effects of different pre-culture time periods on

vitrified cryopreservation of CMS shoot-tips

MR ]/ h BRIER/ % BEE/%
0 0.00%0.00 D 0. 00
12 28.59+3.13 C 6. 67
24 41.39+4.90 E 18.75
36 54.2914.17 A 30. 00
48 58.49%1.44 A 35. 30
60 53.6613.57 A 21. 05
72 39.59%6.07 B 7.69

% Al Duncan FIEREXRFTHEMT. R .23 PRRAFHE
AP EE £ R B & (a=0.01),

Different letters in colum of survival rate respectively in Table
1, 2, 3 represent significant difference among treatments at 0. 01

level by Duncan test

2.2 TRAL B E] o 25 4R M IR AR A B9 R M - 4 BT
T A ZE R AR IEALIE W (PVS) HRE Bk Z Hi »
A—"AriE %8 (Loading) W 2 , (Al — 18 H K
EWMRHERFPARABTER T RLE—E8HE,
Dt — R RAREKE. Bl TEEEE/LR
RUMMB T ERM G ES . FRBHEF 48 LG
MZER, ZRTH 60%PVS, BB AR E,0 T
TH PVS, 42 60 min, RARERAE 24 h FR
H,40 CTR\BREAK RUBRIFERRHFLEE. &
F2ALIEH, H 60%PVS, TER, RIER 5t
F(BIALE 0 min) 4 HLA BOKRE &, UL B A ] 30
min Bt % R B, 35 69. 8020, AR N 42.86%;
& T 20 min, { FREM AT EMAREZ 2B
MEIEF MR B TS s B3 40 min, W i TR
BB E WA RS RA T M. a2t ]
MKESAERNEECE -EHNXR, EEER
R4 Z, 4bFRET fH] L 30 min R iF, MEZBER
WA, A& Y44 £ 20 min,

#®2 60%PVS, RABHEANBFERERRRENLW

Table 2 Effects of 60% PVS, pretreatment time on

vitrified cryopreservation of CMS shoot-tips

B 4b # & (8] /min WER/ % BER/Y
0 8.1940. 98 E 0. 00
10 25.1242.10 D 15. 38
20 58.14%3.50 B 30. 00
30 69.80+3. 03 A 42. 86
40 52.39%2.09 B 33.33
50 37.91:£3.27C 18. 18

2.3 PVS, 4b 2 if i) X i i IR PR 77 )5 4 KL B &
KM .PVS, e BEFBUBRBERENXEL
BHEMEBEMB LS KK, R RS 5E
SR B BER AL , WU 1 KR AR A T R A M BT %

HMGED ., ARBERERNER ZERTH
60 % PVS, HWiALH 30 min, H7E 0 ‘CTFH PVS, 4b#
A RIEE], BABBARFE 24 h JFEUH 7 40 CRE
REAE Ve RERMAEREFER,GRI
# 3, PVS, L EX ARG ZRBTERMEER
AFRBRRW, BEX—S48, REFFERLK
T2; F PVS, b3 80 min, Al R FR [ BB R MHEE
551K 76. 27 % F0 52. 38% ; X4 4b H At [F] A 100
min B, BE R A E A R BB, 458 39.12%
M27.27%, XATRERE ABREE LB EEK, —
BB KRR 37 ) 8 B B AR P, XA R s B E
FIPVS, b B HEERNHARIE—BBAK, —LHE
R B AR A 43 T (DMSO.EG . Gly) 1R R # A 3
ZRAR, ~BHRER K, ZRALE LFHHAR
A, A7 AW X BB 45 5 » AT 3R 35 R AR S B AL TS
EMEARMERKERO OOREZRT AR
PRPF R HGEES, £EARR P, BFER
#£ 0 CFH PVS, 4 # 80 min B 315 T & & KR
ERMBER,
®3 PVS, N EMEANBFELERBRRENKR
Table 3 Effects of PVS, treatment time on vitrified

cryopreservation of CMS shoot-tips

A E it 6] /h RIEE/ % HER/ %
0 0.00%0.00 D 0. 00
20 34.28%3.06 C 23.08
40 55.58+2.41 B 36. 36
60 69.80+3.03 A 42. 85
80 76.2712.68 A 52.38
100 39.12%3.07.C 27.27

2.4 ZERRAXBEBREREBEEMBFERY
IR 2R KD K e 5 AR K, ZERARAF
ThRA BEBAUBEAEMEWMRER, BEHES
5B, B TFHAKCBERE AT, B HRP
FXHBHEFRR, ATIERBER., hFER
mERE. MY 2~3 mm.3~4 mm,4~5 mm,
5~6 mm MZER, ZRTH 60%PVS, B 30
min, B 0 ‘C T H PVS, 43 80 min, # A K EH
24 h B, 7E 40 'CKIBREMK YR RE
RIWREREEAE, AR 178, REKR/DNHE
REREEMBELEERMBKR, ERKEAE 3~4
mm, &R EFERYEE, 55K 81.25% F
52.94 %%, 2R B KB /e 08 3R F0 A &
WH TR, B, E#THTERBMBRFH,
ZERR/NLL 3~4 mm BB,

2.5 WHABREXNHFEREBLBRBRENE
W AL IR B R AR R IR R AR R W EER
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H.ARRBRRET 5 MU EE (4.20.30,40.50
T .EREHE 2, BELFREN A&, BUER
NS, RO AFERERSBRERTRE. A
40 CHRBUGFEHFEREFRERH B HMA
P, BRI E R 40 CHHF.

1000 agEk oBE®
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Fig. 1 Effects of shoot-tips size on vitrified cryopreservation

100
—~— R -« BLEX
2 ol
b
Bl
¥ of ///\.
® 20[ //
0 1 L 1 1 |
4 20 30 40 50
¥R /T

B2 (ABEMNBFEREFUBRERENEW
Fig. 2 Effects of defrosting temperature on vitrified

cryopreservation of CMS shoot-tips

2.6 BRERFEERMBEHEEREZER
SRR LR BRERFERERREIMA L
B OdERSERFHRER, 1245, FEERMN
REFGE, FHEKEEK .30 dFREHTKE 5~
6 HEE, M EREE. MEREESdEHLER
FHER.7 dFRFEFBHKREEK,30 d J5RIE
B 8~10 A EM, HERKE, BREHFES
S5ERBREAEAKRAN FRESERER, UE
AR BB HABENETKEEAEZR . HAR
. XWEERENBRBRRENHRE —EHHE,
HREAKTE—EmE, o4 R0 AL
BRRFERARFHTERESEN. ZRMEE
BAEMGKRENBERERRE,. RELAHARN
B, B & A RHLRMRN, Bt EREBRIER 2
WHRMRENE. B BEARERMOLIESR . &
— @R EEEMAERT .

2.7 FAEMBRE PCR AN .75 98 R MEK
HLIEER 10 #kHEFT B BHWIR PCR &I, DURR K
o5 B B P 4 S TE X R SRR — AR AR AT RS AR

B AE S ) B () R 000 2 B O A A R Y b TF
F. REHBETHERBEOHB R RN E
AR RER B8 T, ZE B89 570 bp I B4 R
KW . MBRITrELEN RBERRRAFEHTE
R BE R Y W AR (8 3), R ER
T3R5 AR WY LA S B o - 3 R S e SR

100 bp

12345697 891011 12 13 14 15

IK(EEMR) 2-BE—FATREEY
3-100 bpDNA FrAEAE X 43 F B (P ER B W & 500 bp)
S-BRPEBEEFOHE -RABRRBRERNBEF
5.1~15-BEBRRFENHTFERBBEY
1-water of control group 2-one-year limon seedling 3-DNA
Marker with 100 bp ladders (middle intensive band is 500 bp)
4-orange infected by Huanglong disease 6-CMS with Huan-
glong disease syndrome 5,7 — 15-micro-grafted plantlet with

vitrified cryopreservation of CMS shoot-tips

3 PCREABFERERRE
Fig. 3 CMS Huanglong disease detected by PCR

3 itig

BRrk SR EREEYM B EN BT F kR
HETFEBUBRERT, EREMKET (—196 T,
FANGERSRMAEESNILER2E L A
B F AR R E A 2R, TS Eok R,
MRHR R RKER SR MR EZCR, b mE sk
BEATRFLIMIOANA HRAFHREEHEE
U, EARREATRPHEH, BFELBRKER
BECANBSRF 24 h HEEERNHAEFE LR E
ERAXRBFHREENKBRSF, BATEERA
B,

BIKBRAMSHZTTER, U THDH
BEFHEE, RO SRR HREEY . ARMEY
ML SRR B AHEE. TS EREK
BARAF 5% DMSO Fisk sk 3 d REREHD M
ERBRBREP,103,171,239 /L ESE 1d W
MRBRFE . A5 A 5% DMSO # 5% M 5
FCHBRESTHERIERE. HIEETREARH
Xt T 45 75 4 0 M B K A “ UK B S — A&, DMISO
BTFBEHEEPN, 5B 5D 48N LKA
R RSB RS FYR, fEiL A B Bk,
THEMASMEERRIRT R K E .
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HPLC Fingerprint and chemical pattern recognition method of Radix Paeoniae Alba
WANG Wen-yan', ZHAQO 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 University, Tianjin 300072, China; 3. Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

Abstract: Objective To establish a method for quality control of Radix Paeoniae Alba. Methods
A high performance liquid chromatographic method was developed to establish the fingerprint of Radix
Paeoniae Alba and 47 samples from various batches were analyzed. Cluster analysis and principal compo-
nent analysis (PCA) were applied to study on HPLC fingerprint and chemical pattern recognition method.
Results The result of PCA and cluster analysis showed that the samples were divided into two types. The
HPLC fingerprinting of Radix Paeoniae Alba, showing 10 characteristic peaks, was established from 47

batches of Radix Paeoniae Alba. Conclusion The method provides an academic reference for the quality
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