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# E.HN FIMEEE-ARRE-BRREEZAMNXR VEBASEKARERREEN S FULH K ELRM.
FiE MASBREERERZ . FRN N EFRYHTT AFLP 257, % & 40 1T R8s & 4 7 [ 6 3 55 55 1 19 73 B TAA
MABAUREBHMBHATTHE. £8 HEEHENMIAA NERH, ESRBERH ABA WERHE, M ABA/
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BHREAEE. B8 INMHEERERASEKREXATARHMORE . ABA SEHES KERE . RT
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of Bat mountain Economic Development Region, Baishan 134300, China)
Abstract: Objective
idiogene ,and establish the foundation to illuminate the molecule mechanism during process of somatic em-

To study the relationship during exogenous hormone-endogenous hormone-
bryogenesis in Panax ginseng. Methods AFLP Analysis on the period of different culture in development
pathway of P. ginseng was carried out simultaneously, the endogenous IAA, ABA, and the saponin con-
tent in the period of different cultures during process of somatic embryogenesis in P. ginseng were deter-
mined. Results It indicated the content of IAA was the highest in early embryo period and ABA was the
highest in the mature embryo period. The ratio of ABA/IAA was higher at the stage of mature embryo
than that of others. The gene expression was different in the different period cultures during process of so-
matic embryogenesis in P. ginseng. The total saponin content of test-tube plantlet is four fold higher than
that in the period of cotylen embryo. Conclusion The condition that maintains normal development of so-
matic embryogenesis in P. ginseng is the presence of IAA. ABA correlates with the embryo priming, so-
matic embryogenesis and development. Especially, it influences the later period of somatic embryogenesis.
It produces the different types of gene regulation in different physiology condition or different culture con-
ditions. There is idiogene expression in the different development processes, which induces the different
cell differentiation. With gradually completion of morphogenesis, it is the accumulative process of sec-

ondary metabolite.
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HHREREEBEARUR I EYRENER
FR.MEBCERENTTREY I R ELH A
BEFMHER RS, HAELRHEY LM ARR
REN X THWHAEFIB P ARG,
HE AN 20 42 60 4E A AT W — L6 4118 , B & P IR
WEGNFRAOAM U, EFRCHBEHNIB %
TAEEE— LY BT BT, X8 0 ) R
FRABP AR SEBMAMEME, BHEYH
QEFPHRM D UEBERYEANHEER
R

cDNA-AFLP £ R R4 K& & & K L8 Al 3
8 R F 2 7 2 B M &0 47 RNA 15 50 B % /9 %
A, BETR] B &b B8 £ [R) R B 4 ) 2 R R K #R 32
RAVERALHEHIFE, TXEH TERNE
REETEN. HTERERRBENRALRAER
M i B B AL AL B R — 2 4
EAAEBEMHTRERNAERZTHBEOENE
BER FINMEREHIBREBERRES

ALBU—FEEASZIH HIMEE, B LR
SMRBR S B ik B B K E RO T R
Ji & AN TR & B B B 0N R B A8 46 3 4T AFLP
AT, BXTRE M BHEFTTIE LRI B KRR
MEREESBIHIIEBRR-AERR-FREH
ZEX R, Rt — S E S TKF ERREAE
R R AV B E ER, WA A LR FHRRRMER
KiE RA A EEMNBERRLERE L
1 #B5HE

1.1 MR EAASERNIIMEEK. BERAGAR
B3 5 MS+2,4-D 4.0 mg/L+BA 0.2 mg/
L;7E MS+2,4-D 1.0 mg/L+KT 0.2 mg/L 3
EraREf AEREAHAR EEE 2,4D
RIERELBASHERERENRT  RALEMK
EMMSHiREEFERREREERK, ZFHE 1/
IMS B & FH—BAERKKBEAMK. BREER
YR Bk 30 /L, 35 fg 6.5 g/L, RERI pH HIAE
5.8, BEEEKXKE 15~20 min, HFEE(23+2)
C,HHMXEB16h,

1.2 c¢cDNA-AFLP

1.2.1 RNA §#EE . 2 IR R K 4 & 2 A 7 o
PHEREY BGER EEAHHR . FHE . R
B AEF BEHEK.1 g, WA, % 50~100
mg A 1 mL Trizol, A E.LE,ZRBE 5 min,
HEH TS HM,12 000 r/min B0 5 min, %45 1 mL
Trizol /il 200 uL EAF A LB, MBS W F MAK
. EHES,4 CEL 15 min, AR KBRS,
12 000 r/min #.0> 10 min, B 75% 2 B S % 2 K,
8 000 r/minZ.L> 5 min, ERFETHRES TR E%W
F 50 pL ddH,0 4K,

1.2.2 c¢DNA 4 8 :cDNA 84 B #% Takara &
cDNAsynthesis kit(M—MLV version) B{ERIHHT,
1.2.3 cDNA-AFLP 4 #7: i 4y 100 ng ¢cDNA 3#
#7 AFLP 43 #7 .cDNA-AFLP % I Bachem"175 8: 7t
7. BMRBINEE cDNA 2 EcoR 1 /Mse 1 JLEEY]
gL #T Iy BB =R 1 000 f51ER
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B, E/M 5| IAAHITHREET Y. ™Y
ESYMBERBBBER LBk, BEE6,E/M
3] 44 9} :M1:5' GTTCACTACAGTGCCCAA
3’ ;M2.:5 GTTCACTACAGTGCCCAC 3’ ;M3:5’
GTTCACTACAGTGCCCAT 3'; M4: 5’7
GTTCACTACAGTGCCCAG 3';E2:5 GATAC-
CTTAGGAAATCAT 3';E3:5 GATACCTTAG-
GAAATCAC 3’; E4. 5’ GATACCTTAG-
GAAATCAG 3', 5194 A& H A K. (E4/M1,E4/
M2); (E4/M3, E4/M4); (E3/M1,E3/M2); (E3/
M3,E3/M4);(E2/M3,E2/M4),
1.3 HEEZR ELISA Ml . W IAA f1 ABA
B 1 52 3 R P G EOK 4 9% W% Y (enzyme—linked im-
munosorbent assay,ELISA), BENERANEWH
o [ b K2 b L, B ELISA 38 5, [ Eg
BB G5 2 R W 503 47 B0 E
1.4 HPLC &
1.4.1 {XEB5RAM . B %O AM 65X (Aglient—
1200, UVD #1128, % EH); A5 2 #H Rb,.Rc.Re,
Rh, .RA(FEHLZEYHGREN, LK, A4,
1.4.2 {88 & 4. ODS-Cyo 4 H7 HE (250 mm X 4.0
mm,5 pm), FEHHH ZHE (A)-KB) , BB Bt 0~
35 min,A19% ;35~55 min, A19% ~ 28% ;55~ 80
min, A28% ; 80~105 min, A28%~40%;105~110
min, A40%; 110 ~ 113 min, A40%~19%;113 ~
120 min, A19%, A K &:1.0 mL/min, iR : &
BB K203 nm, iR 10 pL, EREHET,
¥Rt A% 523 Rb,.Re.Re Rh, . Rd LB RIF &
LA (E 1~3),

Rd
Rc

Llw}L/————AA\W“v—-A UL —
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t/min
1 A$% Rb,.Re.Re.Rh,.Rd 3 i & HPLC i#
Fig-1 HPLC Chromatogram of ginsenosides Rb,,

Re, Re, Rh;, and Ra reference substances
14,3 % B 0 o B 0 0 P VR 0 48 R PRI
AZBH XRG4 5 hn B R LA o, B4R
BeEast TRTERAR EEFR 3 4. 84
1g. BR(FEL 2005 fEHEHITRR. RBH
APEER, St HPLC € B 287 (B B B F AR L

Re

\L ww JJU%\

t/mm

2 ABEHMEREERESE HPLC

Fig. 2 HPLC Chromatogram of somatic embryogenesis

of P. ginseng regeneration plantlet
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3 ABEAMERE £ FHE HPLC i
Fig. 3 HPLC Chromatogram of somatic embryogenesis

of P. ginseng cotyledon embryo
RESEHEWHLAE .
1.4.4 KRUEXRER SIHEERBEN RAEE
BER, EHEE ASEH Rbi.Re.Rd.Re.Rh,
0. 2.,0.2,0.2,0. 4,0. 2 mg/mL # i B & K KT
A EHOBAR 50, &84 10 pL, 3% bR AR KK
e EA. DEERO) AL, #HERCOR
Bt 2 ERE. EATER EXREMLHE
WERE 1,

£1 SHABSERSNRERLSR
Table 1 Calibration curve of five kinds
of P. ginseng saponins

ket ARy#E r

LM/ vg

ABEFRb, Y=429.966 9 X+36.274  0.9972 0.8~6.4

ABBH Re Y=402.356 2 X+69.3415 0.9951 0.4~3.2

ABEH Re Y=357.586 2 X+94.1378 0.9972 0.4~3.2

ABEH R Y=439.3637 X+53.666 7 0.9926 0.4~3.2

ABREH#Rh  Y=752.3118 X+80.311  0.9982 0.4~3.2
2 SR59%W

2.1 ABEMMRERKEE SMEEERM 4 mg/L
2,4-D 0.2 mg/L BA By MS 3555 K L,21d 5
SHAGHR . EBBTE 2,4-D 1.0 mg/L M KT
0.2 mg/L M HEPHEFR,30d KBIBMHLUR
AR RGAS, EXA KT HEFE LER
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hEERA. XEFH O BERTFHEE, ¥ AXALM
BEMMSERELHE-FAB.KE2m U E
GoEEBRERELBESER IBIEEHEKE. N
LI 45 BT LUE W, S i £E R 4 4L 36 7= A R A 4
R EBENERERES, —BERERAGALTE
BHRE  ARARKEENRRE,  FXMIERE
REMHEERRETRER, TURIERS
R AFESNBEREFEINERE REEARE
HTFBRERE.

2.2 AREE.fIMEKES O AGAL 4 RN
BHAREC MIERERHHL(NEC) , AR AEE
L EC WERMARZABERE AL, NEREER
PATERE RS BERB A K ESERSH
YEBEHHEANTEHIEE T AEENEM. EX
R R EEALE F EREFEENENRIEL.
2.2.1 ABA.JAA BRI NEHESHSHEPR
BEHFLEE, iz Z 5 R E a0 R A KLk
HLVERME %S MaESAESHYRNERE]ENT
B R R LSRR, NEABAMIAA S
MBS RRERE R FERATEREREF
EREEREAE.

AR &SR, ABA fil IAA B
RE 4, EERGHRAM AR ABA WEERE,
HEEEERENRE . HIR ABA B, KIE
AEWEY, NG ABA N RERK RE
186.585 ng/g, X 1K 41 Mu BE B & & 2 AR 24 8 A,
ABA BB B {E 1 180. 09 ng/g, i3 B 4 40 i B B4
REGH ABA B R F R L4, LT L, ABA
SERAEEBABRKOE R, MERERHAR
BB, AE IAAMBEAARAHE, ~ELTFERK
¥, HEBMEEHRESE P, HAE IAA i
BHEE, BHER,REIAAERT -1 HEH
Wi, Ha R RAD T BOKME 23.18 ng/g, AR
FIRBAEE, HEHNMEMKE 4.16 ng/g, BT
R ERBEE IAA WHEERERASKKREY X
F=E2IRR U] E SR
2.2.2 ARBENTE - FSHUEEERRESHE
MRS M BEEAREERANTENREKE
B3 AL EEENRARBEBRMHEIIER
BEHEYHE.

B 5 A, KERE S ABA/IAA MK
BB, ARENGALN B, ABA/IAA KB &
B BEE AR A K A F , ABA/IAA FFERFE 1K, B
B0 R B 3 B B A, R P R R A9 ABA B L
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Fig. 4 Changes of endogenous ABA (a) and IAA (b)
contents during somatic embryogensis
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Fig. 5 Changes of endogenous ABA /IAA

during somatic embryogenesis

1% TAA B H B w ; B BRI S SUF 46 £ Fr 9
X W A9 ABA B 78, IAA BRERIK; 2R E i e
$5,ABA/IAA F B A% , ILBF B ABA B2 MR, IAA
BT .

2.3 ASEFHYRESBPERMKKE HE 67
%,A,.B;.C, IE, £ 6 MREN P ERA LA, B
B,A)B:.C, ME FERNEZKXRASHSERE
A B, K R E R &R ;B E, A
A G e A B, T R LI R R R
ARG HS R LTS A, ERERGHSAME
S RERET B0 EL7E B AR I R A BN B, R
1T ) 5% 2 R 348 S % o 00 2 R T AR AR 4
BRI X5 Ay R AR B R Y B, A
B g 5B B 0045 2 R KB R 5B, B #1 C, FEIR
RIER BT RRRE, MR ST EERRARE
B R AL, RO T X S B R IR B A ERAS
HE, A,\B, A D, ZE R B ARPE R B AR 4 B K
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1.7-embryo callus  2,8-early embryo  3.9-mature embryo 4, 10-organogenesis callus  5,11-adventitious bud
6 AR cDNA-AFLP 5 #f
Fig. 6 cDNA-AFLP Analysis during different periods

HERESERES UM A RERTRERR
BHEF AN TS EER, A ER
C BBEAREFABEE, XA RE R R
Bk, ZERATER R EAEKEENRE.

B IE4/M3.E4/ M4 5T BERTEL, 7
Sh— B PBRY I E 4, A R R
HHEEASERAP SRS KEFH.
2.4 HAHMWELER - BEZTUFEFHREFHE
# B K % :Re>Rh,>Rb, >Rd>Re, i i & & &
9 53 B KK % :Re>Rc=Rd>Rb,>Rh,, £ it %
W HASEYE Re WMEHAER. B4 AE
W Re & HFHIEBTHI & 3. 48 £%,Rd HF o
B EH 34.23 %5, Re B8 44. 44 5, Rb, B H8
14.5 £%,Rh, B 2.31 £%5; B2 H & L F o ALet
B4,

£2 RIATLER0=3)

Table 2 Determination of sample (n=3)

ABRE/Y%
B &
Rb, Re Re Rh, Rd
Fot it 0.004 0.0027 0.29 0.013 0.0035
RARIRILES 0 058 0.12 1.01 0.03 0.12
3 it

3.1 ARBMEMMER . MR ERERERLEE
ERFESERNEHRE . ZHEY T RS, &
EALERRETFAREAARABIRENEKER
BP0 , AE e B A b I A B o —
ERREAMMYHUERBESLARIH. BF
PR R NER RN REE SR E ISR M
1] 5% 0 — FR B A O R i 44 B2 W 0 A A 40 A
BAKNRET BHARE.
TR % £ B, JKF# AR ABA

SREUEANBIRREAR HERATEERE

FHBEEREAG. BEXOLHHY MR
MEREER HMEKNHEAET,NWE ABA LABE
B &, AP ARG ABA BRTH E AR,
ELRHMFERERELNLRERAR. TR,
ABA 5EHRE . EREE K EHX LE TR
RERHABRKNOEE .,

MEEHEEEERERESERIA, NER
IAA ERE RS BERT —THER HIE, L8
R ANZUBREELRP, A A BERERER
R LR R, B G B 5 S R A Bk, T B T AL
FRE 1 TAA B XFFIRFEMR . X4 TAA PG ER, B
R R AR E M, 4 TAA TREET, FRIEA
FHSL. RPTAA WHERBRASEKEER R
FHRMAMEA &G, IAA HEZE LA XEHER
HHEEMAEERFTESKFRNAREKRE.
3.2 BHEMERREZ . BEEVKRAF AR
FEH BEEDEATEZARP RA 108 %
PR 48 LA R 3K , Th 3 e B R #) 3% 1K R 44 A [ 7043 (8] IR
FERBHATE XHRSHHFADAIERANER
Fh. HOEHHAMERNERAEREIERER
HEREE,

AEFHEERHEYBAIBENEESE R
HYBERINERGERGE. BHYBGASE
BRAEFEETEFHEREAN AR JEERY
BRAGHFEAERNXEK BRIEAEEHHY
HiL X,

AELBET DNA-AFLP HARMASZEE £

| A3 M mRNA BB T WS HHR. RIS

hAREREEIRY EERZEHAR 7%
HEERAERBE RBAREABETREMAHA
Anti, BEEEPE 200~600 bp, EFR R T
MEARERF, XHEROERATELEDFAR
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BHEZGHASERYHER. SR T ASHUF
AR, BdEERREREST,ATREY. R
FMEENRBEARRERRA B, 7 LA
HRAEREMAERNRECHAESHYBEEESD
9 B B9 bR A SRR fe) B SR LB K BE . HE,
AEERRANERURABEN T REE FFFik—
BHFR.

3.3 HPLCERFLES MBI EEREY
BHEKEHFNBRYBRFHEMPEILEZEILT
% RFHEER SRR RS M, R RAER B
VEHRENSE., FLRERT FHEARES
FERRIMHE ZRT EF.
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753.
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EE G HPLC-UV {58 L 5

Bk, EHR BHR, BT REE, KEAE

(REARFEXRAEERE RALGYZR XRGYRHEAYEREALRE LR

100083)

B E.BEf BIHEAMMHPLC-UV 58 E#E. HE KA HPLC-UV k. BiEERH YMC-Pack ODS-A
(250 mm X 4. 60 mm,5 pm); FHH : ZBF-0. 1% 5% B 7K 28 5 6 FE BB iR (0— 60 min, 20 : 8040 : 60) ; (AR &1
mL/min; BIHE K210 nm; R . TR SR @7 TERAGMHHPLC-UV B8 REH, e 16 MLAERLE RE
THFP 7T MERIENEN .3 SN EERERT 5 ST, 8 Sk 9,10- ZH A5 W f-3-0-3-D- ik #H
BET, 10 S NEERER, 14 SR NEREE,15 S84 (6aR,11aR)-3- B H-9,10- " H H X EMix, 16 SR
(3R)-8,2'-“HH-7,4/ - “HEREFHL. Bt AEREER. BT, TEIHEGHRABRANITE.

X HE BRI ;HPLC-UV
FE %S R282. 7 IRARIRA A

ERENERHY R & BE Astragalus mem-
branaceus (Fisch. )Bunge var. mongholicus (Bunge)
Hsiao 8% & 3% 8| £ A. membranaceus (Fisch. )
Bunge B TR RAE R FIRFTE HERM . 8K
BANZH . HRREN S L REAGEKR.E
WEHEHHREREAF, P EEm H R
HTEMR R EGRELGH R RR, -
—AMFIUAE RS B E K& BRI R
VYEEAMNERD G TINERREEFLES,
ML R4 S E RN PR ALY REH
BEBMFRZ—. BEXBREE LB E
B/ HPLC 5 QU B AT T HR ), H B X 48

-10-10

N B4 .0253 - 2670(2008)07 - 1089 - 04

S R B A R AR e AT RN B BN
BT THAMEEANERESL (AT 14 H
B EENER. B, ZEXNREAHEY
HPLC 5 5 8 — 6 #47 T B, X HE G 4P
MEBERSETTHBE SEHWEE HXHEQEES
TE@EEETTHRINAGEITFNAHRERE
TEEHER ALBAUET BIMRABEEES
i) HPLC-UV f5gr i %, @ ik 16 M B RY
W RETHP 7 MESENEH, UK S 35
(EEREFRBENSHEILE, IRERIAKE
LM RN S-S RETH¥SHKE.

1 UES5HEB

1 1

B:EHHRMEEETH (30371735 ; 3 7 K 102 & 718157 B BA 10T ] (985-2-063-112)

e E #1975, B, il EEME X R AW LM HE PTIE LIE. E-mail: yjbai@bjmu. edu.cn
fi#E TRIKHE Tel: (010)82801725 E-mail: gyzhang@bjmu. edu. cn
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