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,4‘ ME 2 mmol/ L B9 MNNG B S id ¥ AR RMFERAK | /MG, SMRETEETR
B¥E SRNERERENREEAN 10.12%. SHMRERERAHERTRE 151 8%, KhRL
RRERERBERTAERLRE, EETAEKMET. 85T ENENTERERNENES
EHER, A HERESRETERRZIEE 10 RBLERRE, EH-—#%BEH"AS
EHRERRTEE PGMB-37, HFHAEKEEER 0.558sDWL d7, h¥km 1.5, FEE
PBESERE 14.67%DW, FHENE-ER 24568/ L, WA E 70%A 156%, FHE
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SCREENING OF VARIANT CLONE LINE WITH HIGH
YIELDING OLIGOSACCHARIN FROM SUSPENSION
CULTURE CELL OF PANAX GINSENG

LUO Jian—Ping, ZHENG Guang—-Zhi
{Kunming Institute o fBotony, Chinese Academy afSciences. Kunming 650204)

Absiract The suspension cells of Panax ginseng which had been filtrated, were treated with
mutagenic compound, N—mcthyl—N’—nitro—N—nitrosomnidinc at 2 mmol / L, for | hour. Cell
viability was remarkablely decreased and the formation of cell clone was only 10.12% of controi.
Cells treated were plated on a putrient agar medium. More than 150 clone lines were obtained af-
ter plating culture of 60 days, of which many clone lines grew slow or stopped growing and died
during transpiantation culture. On the light of the stability of 11 clone lines with high yield of
oligosaccharin obtained on their differences in cell growth and oligosaccharin content among all
clone lines picked out petri dishes. a stable elone line PGMB-37 with high yield of oligosaccharin
had been selected through 190 generations of successive subculture. The mean growth rate of clone
line PGMB-37 was 0.558 gDWL'd”’, and was about |.5-fold to its parent, and its mean
oligosaccharin content and yield were 14.67%DW and 2.456 g/ L, which were near 70% and
156% higher than those of its parent, respectively. The patterns of isoperoxidases of clone line
PGMB-37 were different from those of its parent, and these differences were also stable during
successive subculture.
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FWE (oligosaccharin) 1R — KRNI HE T, ARSI =4 BXN RN O, i
ER, XMEAALLERPELONEBDBRTE Y, maATEREER RN TR Tk N i
K.

* B ASE (Panax ginseng C. A Mey) EFHKENEE kG IS RaBE AL ogks
%@Bﬁ%ﬂi 4 » HERERADHIATLHNE U, WEFHBARREAASENELE D EMEMEE
. ik, itﬁ'3"|§ﬂ57Eﬂq&ﬂiﬂlﬂﬂd‘ﬁﬁi—f‘ﬁﬂ-ﬁﬁilﬁﬁlﬂ‘ﬁifﬁ 1 MR A 2 il A I
. BEETTRZ -, MAASEFERAHEHEEETE 8%, Hik, B3WTBEARAFT,
ﬁkmfﬁfk#;ﬁﬁﬂ-ﬁrﬁﬂ[ﬁ'u EXEEAEETMEAASREEFARSNARAIZER. A -
MR TFHEERETR"ASERETRERERODEE, LUAAMABRCASEERE”EMNERERR R

B R
BRI ik

ERHBEE O RAZSEFRAAEMER, R HFEHOMSHMM 1.5 mg/ LA 24-D (24--K
EE LB M05 mg /LA KT (M%), 26+£1C, BiEsH. HLEHMD 0K,

M hﬂmlﬂ-&%#ﬁ%ﬁ;ﬁm MS B 0.25 mg / 1, #5 24-D #10.08 me/ L #
KT, 4 250 mL = ﬁﬁ'ﬂm)\ S0 mL K%, BMEHES, 26410, BhT 120 rom R RIEHE
bImRTEEEFE.

BWERGBEMMEETE % 12 XMHMERTIEFWEEE T 250 1m0 154 xm B X BT
i, AR S RARY §7.50%, 23 T EME R MR &5 9.78%, 4—8 4 iR R AR &
2.72%. SoHMAROEBEAZHREEN SO x 10°—1.0 x 10* 44K/ mL, Ri598 44, B
BAS, SUHASSMEND 1 mmol /L, 2 mmol /L 13 mmol /L AT N-F&E-N -E-N-Fitk
Ml (N-Methyl-N —nitro—N-nitrosoguanidine, MNNG) 4B 1 /hB, EE¥¥ZE MNNG, s
HETHRERE, FHREHENS 50T RMEFIEHR, BISHRED s2/ L.

SMSEPE R EE TR IRSE AR HMRESIER 0 K., REZD 1—2nm BHAKTERT=Hf
MR R, -BREGE, SRER B THARE, —EATHRELNENESRMNE, HiH
HERERRMEKERANEBEESR, TREARREFRED 00X, XEEXAHHE L.

RPN HRSTRAEKLVFEEX WEHTLEERSEEHRARMEIHER (%), B
MR ELEEMEAREEE T, CIARBEMEESREN AMRENTSRET (%) K
EROERMRRETREAE, FEFIFRMAEE KRHENPZENE. ERRELEAETSmnN
RFERR (B, TTE/F X, eDWL A", MR RERSCR 0 Kk, FER-RERLE
GHRMEENESR, DETEREIMNESHEETR (DW), HHFEREESE, LI 30 Z#nm
FRARFHAMEBEETRIR (g/L). HEHERS I REN,

EHNEWENE TNME B K 20 KRR A58 0.1 g, ARE A 0.5 mL A9 Tris—#7
ERRapiE, pH 8.2, UET Ix10°xg FHELL 30 2r9b, B L, % mL BEW 0.4 g. HLdkM, 5
BRI 7%, PRREHREED 4%, BHE 1 mm, Tros—HERBENLHEERDEE, pYH 5.3, Sl L
B 50 uL, BHE 10 V/om, K&k 6 AMESR, FBEEE. 4% C 1 HO, 6,

g R

MNNG A SIRMARE 77 BAAMTE MR AR
Fot PR RILEER, 3 B MNNG #BESR B B ¥ PR IR A 8 4 RMIFTEER, SRFEES W
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BB 72.64%. 35.39%F119.81% (@ 1), BMBEAERDH TR, AREEHEERLABM TR, 3
¥z s b P4 B0 S T RS A 4y B R A R R 17.38%, 10.12% K0 3.77%.

KR ERTERMERE

3E MNNG G EASRITHMMRMERE 1 D

MR, SHETREH 60 FF, RRKER 1—

T 60 125 17 2 mm BEREER 151 BRERERIE S, EEBMKEINTE
® ol L, T PRGN ERR PR TSRS, IR
~ = RFREILEREERE, REERNEERRD,
£ ns 3 TR SRR ERMZED . B3 KRBT
= 0t qmg AR 46 K, BESHE IR
im_ g FAERHERABEBESROESNR. &l 1%
S Ll s & EBEFREBHERER (R D, ERRRE 2
P 5 ek ks (H 2). | mmol /L B MNNG

03 ] 2 T - b BN 75 7 5 I 36 2 K B PR i
Concentration of MNNG {mmol / 1.) i, BMERE: EmESREE 2 £ TR FREA

F BEAKF. 2 mmol/LH MNNG LB H

M1 MNNG ¥ ASEHMEGERESHAAR FRREEKEEELAS B, PGMB-15 xR

EREEABERN EEEXRBY, @ PGMB-37 A2 38 RIE MR

Fig.| Effects of MNNG on cell viability and cell 3EFEshinB ¥, i 4 fGRREKHE, EdHmA S

clone formation of culture cells from Pamax ginseng LM R KEE, ;ﬁi%tﬂbkkﬁﬂlﬂ&

LT -F., RAWLE, 3 mmol/ L H

MNNG 4 BA B SR RE R ERAENESREE R TR -HRERE. REBLU Lo, o

PGMB-37 ZEH# HEsE M feh, MERBERFARARBES RORANYE, RTAHFVHEHE

A, .
3% 1| MNNG 28 FER0 — S NE & R KT HR

Table 1 Some clone lines with higher yielding oligosaccharin seiected from cells
treated with different MINNG concentrations by cell cloning

HRF = ERREE ERETH
Clone line Growth rate Oligosaccharin Oligosaccharin

{(gEDWLd"") content (% DW) yield (g / L)
Parent 0.357 9.02 0.967
PGMA—(T 0.429 11403 1.420
PGMA-08 0.485 1051 1.423
PGMA-I1& 0.471 13.40 1.893
PGMA-22 0.451 11.73 1.587
PGMB-13 0.452 11.09 1.503
PGMB-15 0.440 10.63 1.403
PGMB-35 0.434 11.49 1.496
PGMB-37 0.4562 13.49 1.868
PGMC-08 0.422 12,12 1.265
PGMC-13 0.446 11.81 1.578
PGMC-23 0.422 1038 1.312

PGMA. PGMB f1 PGMC #8128 | mmol/ L, 2 mmol /L#13 mmol /L% MNNG ¢MHABHTERA.
PGMA. PGMB and PGMC show clone lines selected from cells treated with | mmol/ L2 mmol /L and
3 mmol / L MNNG. respectively.
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PGMB-37 @8R EEMWE RS (R, EEZRtERTHRR:KEEAERESRR"™
HGREBE. FHAEREENY 0558 gDW/L-DAELA. BEEAM IS, SRESBER LA
14.67%DW 4, FEERESEHEERR 70%, FEHEBEFERY 2456 ¢/ L, BEEM 2.59 1%,
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Fig.2 The influence of MNNG of different concentrations on the growth rate and oligosaccharin

content of clone lines during successive subculture

PGMA—07 —A—A—; PGMA-16 —A—&— PGMB-15 —O—{—
PGMB-37 —8—@—; PGMC—09? —x—x—; PGMC-13 — +——

B2 EMNR PCMB-37 MERMELE
Table 2 Comparison of clone line PGMB—-37 and parent

. T L EWK K MR
Subculture Gmwth_ra_te Oligosaccharin Olu_gosacchann

EDWL 4™ content (% DW) yield (g /L)

P, 0.359 9.47 1.020

C; 0.551 14.61 2415

Py 0.378 7.48 0.848

Cy 0.579 14.92 2.592

Py 0.371 9.07 1.007

Cio 0.554 14.72 2.446

P,. Py FIP, » MR HF BGESE 6. § 5 10 RERE .

Cp G CiprBIRTER PGMB-37 S 410 6. § 0 10 1L,

P;. Py and Py show the 6th, Sth and 10th subculture of parent callus.

C;. Gy and Cy show the 6th, Sth and 10th subculture of clone lines PGMB—37 callus.

A

] TARNE M LE 8 R0, PGMB—37 {541 A0:T S it Pl 7 TRe 10 4% i Fi e & 2 8] 75 i S 4B LB
PR BEHER, PGMB-37 dE LB THRIEERA 5%, HEXPMms, #F A (RE 0.198)
AL, ¥ B. C (R 0.210; 0.222) Sp@sids, @3 F (R 0.696) &% (A 3.
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Fig.3 Comparison of peroxidase isozyme patterns between clone lines PGMB-37 and parent

o)

Py and Py, show the 8th and 10th subculture of parent.
C, and C,, show the 6th and 10th subculture of clope line PGMB-37,

o

MNNG £ -FBREREELREN, HASEREROEREFRBHABEN. HEBREK
HRAEFERETRBEESHEREN, A MNNG BTEARESEHERERAEEERAERPR
HRATHBEME, fNishi FA P @R —8, XHRETESR MNNG 42 R Fabt, BiEEH M
RHEFE, BRXAREEASREHER2 MNNG RS REMB RAFEZE, 5 REREYeR
MNNG fE M MR LM &, #5RERERZNMAERED, SRFEERFAMARRINIER
Ei ha AR R R R, Tk R R R R AR RS B (.

BFENELKE S REREGKRS Y, THREXEZMWTENEERTRE, Ll Kas
B, SfEERNoSERTEMNMES, SRETERNMEES, HEERETEEE, FRER

A0 36 7 R ek 4 R 2 (R A LA A 5 i
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