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T = AR IE AR 2R R E LA R A RIS ST

Y #Z, b g, fE L

R IMEAE B EWAR TR T 510303)

H E.4a £ (Hedychium coccineum) X R L L Fo 05 A XM AR T L £ LI
WA T IR TR R LA R ER RIS, REW A MS+4 mg/L 2,4D+4 mg/L
NAA+1 mg/L 6-BA+30 g/L ##+7 g/L s5fg L2 120 d BAFFH TEHAR, EH AR

R HEFA 2T URFRKEFREZE AR BRGEREGHER,

FEMR A RE T 3 A

Aoy B, RAYRARGIEEmEF R, MERE T (ECS) AxutMor s RA
R B XA ERERKS BIBRY A TRERKS BHBREEZRFE—ZHEER
DR RAERRTREBIR, SHEBRGREH 0.14 mol/L i, RERKZERG,L 8 2.25X
10° A/mL PCV ECS (packed cell volume,PCV), EFIEHR L% T, REFIKZE 7d 9354,
MR E— R HR, 2R 14dBR, msE P EED 12.3%,28 d o, A BRI E X3 4. 2%,

P T 2%, 04 4 R B L S R ) JUE e o LA A

KR L1370 IEVE B IR 2R 5 AR R
XERFRIARD: A SLE4S:1001—0009(2015)05—0104—05

thE 4SS 567. 2379

21 32 6 (Hedychium coccineum) J& B £ B
(Hedychium) 245 BAAEY) , 4310 T 3 E PG = 7 -
IV LA K B B e v [ S B 22 R L ) R — A,
HARTE P 21 65, FERU ST , DUBF I R 5%, LB M B )
& AR RS S L) AR B P Ak AL R E R
R AT AR B R R . AREKM T, a2k
PR 1. 5~2. 0 m, R T HAE AW E ALY 0965 A, HOH
S IAE Y RA 3~5 d. BEEHUIEREN K &L
PRV T 22 A0 i A2 0 A7 41 22 76 A 80 R R FH A9 8 3K
T, AR BOR 7 vk, Gk Y TR | 1A 40 g 58 25
RAI A5, A B IR G B AR R R R B B4
ZAE AR EH A, BT A 3 S R 1 N PR A T —
MR AR AR R . B8 B 20 32 10 M 41 e = 7
% (Embryogenic cell suspensions, ECS) J2& 52 Pf /&1 U
A R 2 SR A AR SR RS R SR AR R R R 4T
ek
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WA WA T 5 T R g R AR & AR iR
BT 21 3 4 (Hed ychium coccinewm ) ¥ 1 -4 7K 2 BT
5%, B e W56 T 32 76 )8 (Hedychium) #8%) JF A= Ji f&
BT RMIE . R DA 2R AR 2 ik
22 AR ST LT AR R ECS, L)L ECS o SME R, %t
JRAE AR 53 B S AR AT AR AL, 8 o ok B DR AR R AR g 5
T iR B — D LI R AR A TR ARG TR H Y
1 #REFE
L1 sk

21226 (Hedychium coccineum) R AL 7 BUH
AR TR 27 B 7 B S

B RO 4T 4E £ B R-10G7 H Yakult Pharma, Tokyo ,
Japan) B8 R-10" B Kinki Yakult,Mishino. ,Japan)
FIER B EE Y-23Yakult (57 H Seishin Pharma, Japan) g
At S EAEYHEARARFTIELF
L2 Rk
L2.1 RthALESFMANRIER  AhALUE S MYk
fRIEFRFR IR IR L0 HE 550 A IR AT . BRAL A6 R LR
W E AR, A RK #hik 30 min RBREWEEY, T
M TAER B 7500 K #E 4T R IH B 30 s, B
0.1% HgCl, 14 8 min, JTE K ik 6 K, 7E k8 15 TAE
& FRIBRAE SN S B L L2 58, 4
FYIR 0.5 em K H/NEL, R TR AL FE IR E
b AGALSESREFREAN MS FAREREY +4 mg/L
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2,4-D+4 mg/L NAA-+1 mg/L 6-BA+30 g/L HE¥E+
7 g/L 3h8. Rk R A e A % 57 5 (proliferated
medium) FHEATHEFE BE 57 , 48 o W0 2% A= KR B i 1 AR
PERGEL . MOALSUIETHIE I MS AR &+
1 mg/L 2,4-D+0. 25 mg/L NAA+0. 25 mg/L 6-BA+
30 g/L HEWE+7 g/L Bills.
1.2.2 WMWY ERE RES AR AR
RIESIAIE RS H R A HEY ki, wBUk
& FAEL R IR R AR 2 2 g, INA S 30 mL BiF
HEFRAELR 100 mL TR S T BT . FTHME
PEREFRE N MS THLER +B5 44 =M 4100 mg/L B4
ki 4230 mg/L i & B2 + 100 mg/L 2 ZF & LY +
45 g/ L HeME, BN AR BE ) NAATDZ,2,4-D(& D),
TR A A A KR R AR, SRR 7 d
AR 1 LA 4 K, B 15 d 4848 1 IR, 4RRATH
SAME T EHBEGTE, R ITA 4 M UITE 2R
J& bR IR IHIE IR A FERTEE G SR . G 4RAR 3~
4R EFRYKEEEEH 420 pm LA W 3T g8 B 2
KANMEE , Of B 40 8 R AT A B R 3G R M gk e 35 5%,
HEAWES , AR RIS RN RITaitE. 8%
B 40 i AR K B 2 5 41 i /AR B (Packed Cell Vol-
ume, PCV) 7w, M =& 77 ¥k 2 M SCHR (5], 4 AR AT DL
0.5 mL PCV JigtrHfp &, 15 d JFlE ECS AK &E.
WTEAEE=ECS ¥l pa &/ i tn e Fh & .
1.2.3 FAREWSBEMER BATRAREKSE
MIBELH & W% 1, BRIV WA B 204 mmol/L KCl+
67 mmol/L CaCl, + 7R [F] ¥ B i) H #& B (0,0. 07.0. 14,
0.28.0. 42 mol/L) ,pH 5. 6~5. 7, TERGHR A 7] Bt 8] 32
A7 B AR A ™ B AR I, i DA RS 43 B ) S A T o
A [ AR A VR PV BE L R 9% H 308 vk JBE XoF i A T Ak
FREIEE ., RS NIRA YRR 74.37.25 pm
PS5 B0 0 DO Ao 0, B 2 A I AR AR R 4 1 . B VR
50X g BS.0>5 min, PLIE FH U6 % W BT AT, 50 X g B L
5 min, ML EE VE 2 K. JRARERGR AR B
B +5 mmol/L MES (2-N-morpholino ethanesulfonic
acid) ,pH 5.7,

*®1 ATAZEFREREHSENHBAS

Table 1 Enzyme composition used for protoplast isolation of

Hedychium coccineum g/100mL
B4 A YR BIHTEE SR
Enzyme composition Cellulase R-10 Macerozyme R-10  Pectolyase Y-23
A 3.0 2.0 0. 10
B 3.0 2.0 0.25
C 4.0 1.0 0.15

L2.4 JFAFREKERE BERREERRS BFEAER
AR DR A AR R B 7R, AR E 2 1X10° 4/mL,
fin 2 mL FEF 6 cm 35 3R 10, A Parafilm %55}, WIFF 45

1~2 d & HRREN BRI M ARSI ER. F
PIEFRRG . S% Xiao F W EHAT K2 ECS
FH 200 pm 14 J8 I L 8 RS /N Al L ], 55 100 mL
AR E R R IR A AW E N 20%., ¥
1. 2 g BEAsBEA T 100 mL Z&48K, 18 pH 5.7,121°CF
KA 15 min, ZMIHASHEA WOR B T %3] 30~35°CHt, &
BRIBASA 20%FBP40HEA 100 mL SUEE SR,
# 20 mL B FIRIBR A BRBEIAERR 9.5 cm BREFRIL,
HEFE FES - ERAAEREE, HaEls
AR SRR B ES] 1<10° 4~/mL, B 1 mL
HERFRASAERIEE | 2T C B SR, JUSE
YRR IR AR R WUAE B B %+ 2. 8 mmol/L #j
B 4 116 mmol/L FEWE 1+ 278 mmol/L 3 ZF ¥, pH
5.7, IR A s JRAE A 5% 3 A A R B TR B R 3+
0. 5 mmol/L MESH-0. 4 mol/L #jZi##,pH 5. 7,13 18 K .
K% 14 d BB R A BT AR5y RATR 85 57 28 d BHHE
JERAE AR A I A T R R . TR AR R AR 4 AR (V0) =4
S— KRB R AR SRR SR A SRR B8 < 10026,
YA ATE BR (Vo) = 6 AL 40 Al 40 g 1] / D A Jo
TR RS H X 100%,
L3 BdEST

AR ESR 3 K, ISR AR S irE2E
FR. RANRERESESITERT B EE2Z R0 &
/NG EWERE 5 Y KF EER.
2 HRESW
2.1 LIFELMMERTTFHE RS

3 2 WAL, EHA 1 SR W5 6-BA KE
B0, 20 a3 5 B 0, TR B BB R S
RUF, A FREHRES s T4 2 BIsE R, R R
TDZ 0% 6-BA, 4 fa 58 sk , H FEE TDZ ¥ B3 i
BN AR R 40 M ) B e i s R 4 A 3
FREH B8 TDZ ¥R R 0. 02 mg/ L, B fIn N [F) ¥R BE 1)
NAA, fti#& NAA ¥R B3 & 40 i 3% 78 2 3, (A iR v
RS YHM L Bl 3 20 A 4 R EEFR I, R AR B
) TDZ FRINN R B ) 2,4-D, 4 OR S B 4T, (H 5
2,4-D YR BERE TN 40 IS T A BT

JNFE 2 B4 A0 40 IR S 4, VR BE 9 TDZ A
NAA it 2 540 Ml i 53 S4 0 T8 2 b T 14, 2, 4-D X440
MEPERSREERENIEN. YHEDEKANFAE
7 0.5~1.0 mg/L 2,4-D+0. 02 mg/L NAA+0.02 mg/L
TDZ i, B FI T4 24040 M B B VR 15 5%, I v] Jeg it A7
FasE T .
2.2 LIEWIRA TR

HF 1 I 3 AT, B4 A 5 R A TR A - B I A
T S I TR B AT Bl S A R, SRR R AR B LAY
U R FE £ 4k R AT , VR FAASHA 8.
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M4 E B, BIFMEALD 4 h BE#, T HhA R
BEAEFRETE, RERKASTYEE, BERSR
b, PR E] 1.32X10° 4~/mL PCV 4/l (A K&

FEMRVE HLIU 2 A R Al . BB 7 bR AR A
R 2.25X10° A/mL PCV 4R, Fifi % Mg % i 6]
FAE S, AR SR TT 4 ) BB A, - BN 3

x2 BEYEKBATHAE AR
Table 2 Compositions of plant growth regulators on culture of cell suspensions
2,4-D NAA 6-BA TDZ T AR R
/(mg+L71) /(mge+L™1) /(mg+ L™1) /(mg+L™1) Proliferation times
1.0 0. 20 0 1.940.78 a
HE 1 Lo 0. 20 0.25 2.14+0.82 a
Composition 1 1.0 0.20 0. 50 2.4+0.55 ab
1.0 0. 20 1. 00 2.7+0.73 b
1.0 0. 20 0.01 5.8+0.42 a
HE 2 Lo 0. 20 0. 02 6.8-40.64 b
Composition 2 1.0 0.20 0. 04 6.4+0.89 ab
1.0 0. 20 0. 08 6.3+0. 87 ab
1.0 0.02 0. 02 4.240.99 a
HE3 1.0 0. 04 0.02 4.840. 80 ab
Composition 3 1.0 0. 08 0. 02 5.7+0. 84 be
1.0 0.16 0.02 6.9140.79 c
0 0.02 0.02 6.940.95 c
HE 4 0.5 0.02 0.02 5.5+ 1. 64 be
Composition 4 1.0 0.02 0.02 4.1+1.01 ab
1.5 0.02 0.02 2.6+0.56 a
*3 BASMEERETER R 2.3 JRA KRS

Table 3 Effect of enzyme composition on
protoplast yield of Hedychium coccineum
B E JEAE R A h
Enzyme composition Protoplast yield/ (105 « mL~1PCV ECS)
A 1.79 £0.47b
B 2.25 + 0.6l a
C 1.51 £ 0.55 b

p L 1 AT, S 0 R v BE Y H R B AT LR B AR 4
JEA AR AVE T » X4 H @8 Rk B 0. 14 mol/L i, JR A
AR R, A 2.25X10° 4~/mL PCV ECS, R4y
BMEARERE, AEERE, NEYEE. A
BRNA—, I\ 10~15 pm R4 (E 2A),

= o= NN
(=] wn [=) wn
—a

o
[

(=1

0.1 0.2 0.3 0.4 0.5
H &5 B Mannitol concentration/(mol-L™)

H1 HEREERENIEREERETENZE

Fig. 1 Effect of mannitol concentrations on

TG R
Protoplast yield/(}~mL"' PCV ECS)
(=)

protoplast yield of Hedychium coccineum

ERERERFZRG P 15 6~7 dJ5, —Jf 4
FRARFFIGR R K, RTE A AREIRE s ¥ 5% 10 d 2246, R4
FRHBEEE 1 kar3 (B 2G) s 4k8E1E 3% 20~25 d J& Al
TLE] 4~6 AU AL /N A (| 2D, 14 d BsP 4
SyRUMFIRE] 10. 62553537 28 d 224G B, 4 i AT R
KN 0.8% ., fHJ2 MW MBS F7 Hr R A5 A 4 M 1 s, Y
T/, TOH R ERRIE (B 28D X 640 g A AN sE
A

FAFRRERBPIRFRRG T, &0 4~5 d B,
JRAE SRARASTE , J A Af TR T 0 40 MG , i R T, N 0
F &, LA MA MR MRE (B 2B, £ 7d £
FI¥ESE T8 I IR A R Gl I T 4R 28 — ik 43 3 (B 20D,
15 d J& 43498 R 8~10 AR 4 (E 2E),
2t 20 d KSR, A A IR AT DL A 40 Bt ] (] 2F) , 45 d
A AT LR ) A R BT D A A 1 . T R A o 3
AT K, B I 7E R — B 51 BE 7] & 21584 19 18 1 40
JHL, SRT D3 40 . = 4 T IO 400 i LA B2 A0 e Y 4
M (B 2D, 33 B 5 3% S5 AR5 0 41 M AT, 40 i o vk
B 5K , B A PR RAE (] 2BF), £t 14 d
HIEEFE , YA AT R Ik 12. 3% 25 28 d e A IS 3R,
YU AT BRIK 4. 2% (3% 4) . BT TE R A 40 I H1 5% 7%
FERE SRR BEH - LT

F4 IR 75 iR N 41 2 18 R A B 43 87 22 0 40 P R 2 RS 83 2R B R i
Table 4 Effect of culture method on cell division and colony formation of cultured protoplasts of Hedychium coccineum
b2 RS S EURFEESR 14 dBD A i A B LA R (B 5% 28 d B
Culture method Frequency of cell division (after cultured 14 days) Frequency of cell cluster formation(after cultured 28 days)
BIEFR 12.3 + 2.26a 4.2+ 0.77b
BRI 10.6 + 1.64a 0.8+ 0.17 a
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T < A RI43 B A JECAE AR  bar=20 1om; B 45 40 M B A K VAR T B4 B AE S, bar =40 pm; C. B 39 3% 37 b A9 LA SR AR 58 — R 40 g 43 34, bar =
20 pm; D /NGB s bar=40 pm;E. 7~8 4RI 4 LA , bar=40 pm;F. KYUHEA , bar=40 pm;G. JARIE F7 A A A4 40 B 5 — K 43 3¢, bar=20 pm;
H. AR5 IRBTE B 3~4 4, bar=20 pumn; L WARRE SR BT A /NI B, bar=40 pm,

Note: A. Protoplast isolated freshly,bar=20 pm;B. Deformed protoplast with cell wall on feeder layer culture,bar=40 pm;C. The first division of the proto-

plast on feeder layer culture,bar=20 pm;D. Small cell colonies on feeder layer culture,bar=40 pm;E. Cell colonies consisted of 7-8 cells on feeder layer cul-

ture, bar=40 pm;F. Cell colonies on feeder layer culture, bar=40 ym;G. The first division of the protoplast in liquid culture, bar=20 pm;H. Cell colonies

with 3-4 cells in liquid culture,bar=20 pm;I. Small cell colonies in liquid culture,bar=40 ym.

B2 RERGEFRTEAABEANTE

Fig. 2 Procedure of cell colonies formation of protoplast

3 itig

ERAGAS TR RSN SRES  EmY K
0% 4 M A T S A RSB R KM . 2,4-D X
AP IR E EENIER A 2,4-D RESE,
I AL 4324 ARHR BE A NAA F1 TDZ X 445 40 1)
SRR EBREN/ER.NAA FIl TDZ e E R, 41 g5
T, (B YU 5 7 A8 AR .

it £H B0 R A SR A 7 B ) B MR 4 K 1 B Y S T
il R SR B il %o D A SR A 7 A R R T R A 4 R Tl
FIYE RN 2, AT RE S 40 U BE A 4 A 6. AT RE R S 1A
TEOUT » UM RE & B0 R & & SR S5 W o, %o 5 Ak 4
MR B AR A E EVEA .

- 58 R — A I %) T R MR A B, A 1 DR
A SRR BB g R B AR B S TR S T . R i
RIS, AT 40 270 R A T A 4y B B L B VR P H B R Y

Y BESA 0. 14 mol/L AT 3R ffee i ™ B LA Ak AT RE 5
IR B2 A4 H 8 B A e S A TR AR B R BE O BORES A
Ko ERHE— 4R R H 5 B 51 SR AR S A 5 B W e
MAET.

0 5 9 A 3R T AR A Y 4 KD A 4 MR, B R R
M, NREARSE R T, B B AY ) AR R RRAE 5 8 3 B 4 3
FRIRAGH) 40 ML AT R B B 2 i RS, XA B 5
Xiao 1 BFFE A 7 48 R AR B AR HE FR i AR T R LI B
FEH AL, B AT RER T B 40 M 0 I8 R ) 5
PRI SRR B B RO S TRV . X AR 7E — 4
I8 AP AR RIS, B AN BB R I 4 AP B Y
BIRIAEZLMEE E (AGPs) W LME#EEH & b AEE &
PR LML 1 PR AR 255 AT 5 Egertsdotter 451V i3 25
MR THAR A AGPs Jin2I48 B = A2 1 B 1 40 M 3 57
S, AT LM BB = A2 IR R K 5 5 Letarte 600 723
TN/ SR DT IE B BTHEAA B I P B9 AGPs
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HABACT B IEFR M E R . 0T 5E b L3 BRI &
FEUMOHEA T IR AR A o) B I, T RE il T BLEE , S B TE
T HLEE P B 4E A UIR MRS B 5 S B 2k, X Ik
TEMACRZS T » 40 M B AR 7T LA RO R A0 B 1A (B2 B
TE LR 4 D AR RR IR A RELRSE & s TE B I 8
FORAST » o BT 57 40 23 8 B X o 4 35 240 O PR A AR
AFT LT 55 W AT LA 4R SR AR TR AR R PR ,
— A REA MR A A (B BT 345 O 40 I AT A
BRI R H AT RG-S AR T A 3 SR 2 1 A A 75 B i
— B A %,
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Establishment of Embryogenic Cell Suspension and Protoplast Culture of
Hedychium coccineum

XIAO Wang, TU Hong-yan, DENG Chong-hui
(Department of Biology,Guangdong University of Education, Guangzhou,Guangdong 510303)

Abstract: Embryogenci cell suspensions were established for the ornamental ginger Hedychium coccineum using filaments
and anthers. Embryagenic indction, cell suspension culture system establishment and protolast culture of Hedychium
coccineum were studied. The results showed that, after culture for 120 days, calli were induced on induced medium
(Murashige and Skoog (MS) basal medium supplemented with 4 mg/L 2,4-D+4 mg/L NAA+1 mg/L 6-BA+30 g/L
sucrose+7 g/L agar). The calli were then transferred on proliferated medium (MS basal medium—+1 mg/L 2,4-D—+
0. 25 mg/L NAA-0. 25 mg/L 6-BA) and light yellow and friable embryogenic callus were obtained. These embryogenic
callus were suspended in liquid medium, and after 3 months culture, a homogeneous and stable embryogenic cell
suspension (ECS), composed of small cell aggregates, was established. Viable protoplasts were isolated from ECS in a
enzyme mixture of 3.0% (w/v) cellulose R-10,2% (w/v) macerozyme R-10 and 0.25% (w/v) pectinase Y-23 for
7 hours,enzyme solution with 0. 14 mol/L manntitol resulted in the highest yield of 2. 25X 10° protoplasts per mL. PCV
ECS. Feeder layer culture systems were used for protoplast culture. Frequency of cell division at 14 days and colony
formation at 28 days were 12. 3% and 4. 2% respectively. However,all protoplast-derived cell colonies could not develop
further.

Keywords : Hedychium coccineum ;embryogenic cell suspensions;protoplast
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