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Cryopreservation of in vitro shoot-tips of Platycodon grandiflorum
by vitrification and plant regeneration
Al Peng-fei', LU Li-ping?
(1. College of Biological Science and Technology, Hebei University of Science and Technology, Shijiazhuang
050018, China; 2. Library, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract; Objective To get a new approach to conserve the germplasm of Platycodon grandiflorum.

Methods

and the regenerated plantlets were observed subsequently. Results

A method of vitrification was studied to cryopreserve in vitro shoot-tips of P. grandiflorum,
Shoot-tips, 2—3 mm length, gotten
from in wvitro shoots of P. grandiflorum precultured on MS medium supplemented with 5% DMSO and 103
g/L sucrose for 3 d, were loaded with the 60% PVS, for 20 min at 20 C, and incubated in PVS, for 90 min
at 0 ‘C prior to a direct plunging into liquid nitrogen (LN) and keeping for 1 d. After rapid thawing in
water at 40 C, the shoot-tips were rinsed in the MS medium supplemented with 410 g/L sucrose for 20
min, and plated on the filter paper sustained by the MS regeneration medium supplemented with 0. 6 mg/.
L KT, 0.2 mg/L BA, and 0. 05 mg/L NAA for 1 d in dark and subcultured on the above regeneration
medium for one week in dark prior to exposure to the light. The survival of shoot-tips was up to 80% , and
they grew normally. Cenclusion The method of vitrification to cryopreserve the germplasm of P.
grandiflorum is simple in handling with high in survival and normal in regeneration and can be applied in
practice.

Key words: cryopreservation; vitrification; shoop-tips; Platycodon grandiflorum (Jacq.) A. DC.

¥ & Platycodon grandiflorum (Jacq.) A.
DC. MEEHEERZFAELAHY  HRERE
GREGMZ -, HER, B TRERME, ERHLH
ERBRHERE AR FREASH B —F, Y
FEWRFRBRAE 100 EL:; BEMTEHES IFBFH
TR EAIRB AR R T A REDY, BER
HABEEFEAME . EANBEERREREE
SR ERRKBAN YN HEBRNER FHEL
B ARIR (R 77 R 2 R H 0 R R BT 0 B DR A B B AR
B, BRI AT AR A R 54
FUMERVSEROBE. ARRUBEREY
HiRM A REWHEREE LB RBRFN—
BRE, UPIEEERBERERERMEELKE
MEBREL.
1 #EMEE
1.1 bR AR BF R b SME R, S X
BRERPRIGEERRER SR,
1.2 FE
1.2.1 ZERBUEF -BER 4 HROHERE
B RO (8~10 mm) , EFHBIFRINA 5% — F H LM

(DMSO) AR B MM MS R EH, F
KRR (6L1) CHFHHE 800 1x (12 h/d) F 5k
1~5d,

1.2.2 EB5BKUBARADMER, HBS
L8 mL BHFEHEBERADT 10 MER), MAS
B 60% PVS, (& 51 g/L MR MS BiEIEHRE
5PVS, B AN 40 : 60), R (20 C)FE
10~ 60 min, AL PVS, B0%HM+15%2 =
B+ 15%DMSO+137 g/L W) TEBHK 0 CTF
JBE 7K Ak R [6] B (] /5 » 35 BT 8 1Y) PVS, 5 B $
ABRARTF. BRLEB2E,EX 3 K.

1.2.3 KR KEEFESHKEE:REFELIEN
BEFPBREEFE, 5 TF 0~80 CKBHBEGEFE
FHiy PVS, HIIF2BEBE R ER = PVS,,410
g/L FEXEH MS B SR BER 2 K, K 10 min, B
ER,THBAREZRBELRE LR, EMHE
P 35 5 (MS+0. 6 mg/L KT+0. 2 mg/L BA+
0.05 mg/L NAA-+30 g/L )RR L ib2 1
d, ZEIFHHKEEREF BEF1ABEA
FFL@5+2) C,15001x],1 AESHRERLR



TER

Chinese Traditional and Herbal Drugs £ 37 %% 9 38 2006 (f 9 A

* 1411

FER=KF+KAGHZERBO/BEERHEX
100% ], FEAMBFIN B CRGBFRBRO MBS
# MS—+0. 5 mg/L BA+0. 05 mg/L NAA+30 g/L
REME A AR B SR R 1/2MS+0. 8 mg/L NAA+20
g/L B P AT LR
2 RS540
2.1 BEWEVR AT 3R BT D XY 2R RIS RIS H
Ao B : 8~ 10 mm A B ORI R BB 0 H
A A BBk BE T RE A MS 8 3R & (& 5%DMSO)
B ERESRE 1~5d, B 2 mm ZRFER 60%
PVS, 3£ 20 min.0 CF PVS, 4 90 min, K
REBHNERARLBESHERRREE Q7L ¢/
L)TH#5F 1 d ME s MR RE®RE 103 g/LOTF
HEILAHAALEHBERBRTHRER
(75% LA L) . (B30 8 A BE MR B B BE (171 g/ L) F 3%
F1dHAEBATARAEE R KBER— B
B, WA 103 g/L, FiEsRadE 3 d EATHL.
2.2 B E N ERREE RIE B W AR
BHER2mm, ERT60%PVS, FERO~60
1 RERRRENREREENER
ERARTFRREEENER
Table 1 Effect of sucrose concentration and preculture
time on survival rate of shoop-tips after
cryopreservation

ERARRBRETRER/%
0g/L 34 g/L 103 g/L 171 g/L
5.87+3.33  6.21+£3.12 5.65+3.45 6.7013.23
6.13+3.42 33.63%14.14 41.52+4.32 75.38+8.63
6.33+3.21 61.1245.21 78.814+4.23 55.3245.21

5.961+3.45 62.11+5.30 58.7714.53 40.231+4.83

Biskraim/d

A w = O

100[

0 10 20 30 40 50 60
4 mf{A]¢ / min

1 REHANZELERERFEREERHEM
Fig.1 Effect of loading time with 60 % PVS; on survival

rate of shoot-tips after cryopreservation

min,0 ‘CF PVS, &% 90 min J5 B AR, HR W
B 1 7R, 0~20 min I, 2R BLTE R BER E TR B9
FERKFEME, 20~60 min N, ZRBEREFRF
A%, HEEREHLERTFERT 60%PVS, H3
# 20 min BHE],

2.3 PVS, A 38R BE F e (8] %) ZERAR A5 RIS R
B BB R A BRE AR ERERE
BXRBOSRZ—. FRBRABEREFEH 2
mm Z£4R,60%PVS, HALE 20 min, 53H)F 0.20 C
F PVS; 4 # 0~120 min FBARFE, ERRE 2.
BAH 25 PVS, SL BB ARERIE, & PVS, b3
JE B i R 5 SR B AL 3R IR B e B T AR 4k, 0 CHE
%t 20 C, b BEBREREL,HH 0 CTF 90 min Ky
BB TERRE GIRESR) . XWHER PVS, W2
RALRPERKORNSIRTEAEEEEM,
Mo CHRUTHR¥FFMALE 20 CFENEE
Mgk, BEIL,0 CF PVS, BHPH¥EB K 90 min B
.

£2 PVS ABBENMENZLERRRESRBERNER

Table 2 Effect of temperature and time of exposing with PVS, on survival rate of shoot-tips after cryopreservation

RIER/%

HEE/C

0 min 10 min

30 min 60 min 90 min 120 min

11.8743.13
15.13+3. 42

0 0
20 0

60.57+4.01
11.314+2.31

81.67+4.32
29.3143.25

21.8743.37 62.8514.31
30.13+4.41 45.1313. 61

2.4 ZERKPMZERGEEEBIEEGENE HHRX
IR B KBERERE R, K, AHBK;
BN B TFBK B YR AR R X 8 F 4R AT o
K. ARBRABERENA 1.2.3.4. 5 mmd FK
EREREHZER,60%PVS, 20 min,0 'CTF PVS,
90 min FRERF . LR WE 2 fin,1.4.5 mm &
ARERBEEMENEKE, 2.3 mm EARNER,Z
HHIE 80U AL, MERK/PMEE 2~3 mm,

2.5 ALURIBEE X 2R R BIE R AL
ERERHHBEBRFURNEERT . FRB
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ER /%
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2
EXY Y,

H2 ZERAMELBEBREERBERHOEN
Fig. 2 Effect of size of shoot-tips on survival rate

of shoot-tips after cryopreservation
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BT 4 MORRE, SRR BRABRAREE
HREER S ER, FEELRBREN IR, HRE R
R LB R AL ARRBE (80 O)REUAEME
BHEGER I, XTEEEIZRMER - BRE
B FRE MK RAS WL K, Tt/ X
SELLER, IR R E . A 40 CTHY

WHRREEEA.
£3 HFRENELBRERGEAEFENER
Table 3 Effect of thawing temperature on survival

rate of shoot-tips after cryopreservation

e FRAGERE T HRERE/ Y
0cC 20°C 40T 80 C
1 11.23 35.11 81.58 91.98
2 12.11 37. 24 82.37 75.23
3 10. 05 33.98 80.96 85.35

FHH 11.134+1.03 35.4441.66 81.64+0.71 83.1948.41
2.6 EAEBEEHYTH. AR BABKREREFEREN
BEREHEREEDKE 5 E MS+0. 6 mg/L
KT+0. 2 mg/L BA+0. 05 mg/L. NAA+30 g/L 3
W RE I AERAERERTESR,2~3dFE
REEARBRE; AE, ZRAMERERET R
(B 3-A)s4 G  ZREBRE MK, BEMBK
B MR R MSH-0. 5 mg/L BA+0. 05 mg/
L NAA+30 g/L SRR ETY &, 4 A, HEs
¥k B 16~20 45 (& 3-B), FAEMMK S BHEKE
BB A AR FE 5 1/2MS+0. 8 mg/L NAA+20 g/L

EEAESAER,2 AR, SHYBEREMR, ERE

#4E 95% DL E (& 3-C). B, BAMKE KMk

3 REREAELERERERNBE

Fig. 3 Regeneration of cryopreserved in vitro shoot-

tips of P. grandiflorum by vitrification
3 g
PHBiIERRERBRFNEERTE. AR
HE AR B SR T R AR AR AR T
S BIEBARFFH,5%DMSO Fisfsk 3 d RIERK
B MR EE R ,103.171.239g /LK

£ 1d HBCRBE. TARRT £ &KL H5
% hn DMSO. H MM B 57, R A R R
JB AR O B %, T 5% DMSO Fit 103 g/L HERE
WASAHEPRERBTRKEERR, A5EF
BEOARRMXYE. HIRET R REY
B BERRPERKO BRE AR —#.
DMSO & T8 BRI, 5 5 & B 4 A3
J KRB s AR R AE 8 B K4 F W0 R » BB Lk 40 I ey
A, —EAA S BEEREDRFER KK E.
BEREARFR.

Y EREEBREF AR AR R
& PVS, 4B E AR . — Bk, BARRE
TO CERAENEKE ZEREBET (20 CXE
)AL ER I R S5 4, (A R BE T IR T XS A1 4L
2HEEMA MEI AU BRD. SRECTE
RO LHBRBRE S, EAK PVS, 4L HE
BER—#., ZREERBIUEETX— R

ARBRAFH LR ERBRESEELAEHE
R AU R, BRFE S B A KA KT
E# REEHMROR LRETRERRRES
TR AS B B 57 1 2850 7 0 I Ak 28 59 5 9 0 3K [P S 3
MR, MERBIRARTRAIEA.
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