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¥ M2 mmol/L M MNNG LB LM ASRITEFMR 1 /MG, ARFERTR
B¥E, MRTEEARREEMNRAN 10.12%, 2HRFREELKBHER 151 8%, HPhRE
SREREREBERAPAKSEE, REREKTED., 2o THNENERRERKNESEES
ROER, ¥ 11 REBEZSREEELTRALES 10 RUREHFRE, 2H—-HBEH~AS
EWRLRTER PGMB-37, HPEHAEKHERE 0.558gDWL'd™, H¥AM 1.5, FHE
WEESRE 14.67%DW, EXEHETHE 2.456g /L, 2PHEERE 70%H1 156%, HEHE
it E bl R TEB ISR IE SR A 2 R B 2R e E R,

Xgim A2, EHHR TRERA SR LYER T

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 fBotany, Chinese Academy o fSciences, Kunming 650204)

Abstract The suspension cells of Panax ginseng which had been filtrated, were treated with
mutagenic compound, N—methyl~N"nitro—N—nitrosoguanidinc at 2 mmol / L, for 1 hour. Cell
viability was remarkablely decreased and the formation of cell clone was only 10.12% of control.
Cells treated were plated on a nutrient 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 transplantation 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 clone line PGMB~37 with high yield of oligosaccharin
had been selected through 10 generations of successive subculture. The mean growth rate of clone
line PGMB-37 was 0.558 gDWL 'd"', and was about 1.5-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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FMERE (oligosaccharin) 1B — KB R MR YN T, IR BRI 24 B ER AR O, iF
Ek, BHEENREEEPAELWAEBIEEE ), 76 55 30 M 70 02 T/ K I SChk
&, .

# B AZ (Panax ginseng C. A Mey) X5 MMl B0 K AEA B0E S A R M5 5 i A vk
PRHAR W, HAEEBDAFRELER D, NHFEBRREVASEEELA B EOTIMRT
e, X, LT siRmAgRMn/MISE TRAAHBHBIFER, EEEAREAS DHLEH
R, BERETToZ—, TAASERARPHENERRTE 8%, Fit, @d4wTBERETT
WAL ASEERRAT AR, AGERILFFEENCEASRITEFHRS MARAER, HH
ARFRERETETASEEETRTERRMME, UMK B 5 A4 2 5obl E R H 1 R 40

HR.
bHREFO DG T

KRMEHEE 60 RAZBBAATIER, SKRTFHED MSHM 1.5 mg/ LI 24D 24-—&
FELH) 0.5 mg/ LM KT (#3h#). 26:1C, Wiz, MREHHD 30 K,

MEBEEF ASHREFERMEFEER MS K025 mg/L# 2,4-D #10.08 mg/ L
KT, % 250 mL ZMAMPMA 50 mL $ 558, SRMEHAR, 262 1C. BEFF 120 rpm et EE
LREHE

FENGERABMEHEE 325 12 ROARBTZEFRYESET 250 pm f 154 pm R KT
I8, BN B AR 87.50%, 2—3 MM RMAREA L 9.78%, 4—8 44K Bk 4 &
2.72%. SorE ISR EEMBEREN 8.0 x 10°—1.0 x 10* /4l / mL, RGO 44, B3t
MBS, SR HBELKERN 1 mmol /L, 2 mmol /L F13 mmol /Ly N-B#-N - -N- L5
Bk (N-Methyl-N" —nitro—~N-nitrosoguanidine, MNNG) 4bH 1 /b, K8 Bk MNNG, AT
HATAR R, BRI FENS S0%TCMMBARIER K, BISHRER 58/ L,

MAATREMPEMBERIER ASMRERER 60 K5, $hIERD 1—2mm HAKRERET =M
Mhgkgr R, —BMRE, SRR A THNRESR, —EATHAREKMEBEESENE, it
BECEANERERMEERS R, TREAKREFAMNY 0K, HEEHLHR L.

XRSBY MRTEEHRFELEREF 30 RO R S HRARABHEILET (%) N
BRSSO R Rk MR MMAriER 70, DI IE M S W S E 2 ER (%), I
KA ARG TREEE, REFTEMARARERANGILEHEE, 4AKEKIL ST K % b4
MTERR (B RTE/H - X, gDWL A, EWHEMEILER ) Hik, HES KKK
EENEEERSE, UATERSMEIHET (%DW), FitEEHETE, LIET 30 XM
FTHERARFHENEREZRRR (g/L). FEERYIKREL.,

SHRAMBRTEHOMNE BUEK 20 KM RERSGLHAL 0.1 g, HWFEDMA 0.5 mL 9 Tris— ¢
HERR b, pH 8.2, A% T 3x10°xg FELL 30 %h, B LiEHK, % mL ek 0.4 g, Bkbt, 4>
BIRIRER 1%, WEBIRERD 4%, BE 1 mm, Tris—HEEREEAERE MK, pH 8.3, 5 i
®IHA 50 pL, BIE 10 V/cm, KE PR 6 /AL, FEBEER, £4£%F C R H,0, j6,

g R

MNNG 3 A S 37 410 7E /1 B 4R 5 B R A 3 1
X AMLEE, 35 MNNG RELEE D ERRASERARMEER, MRAIERY IR
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ML 72.64%. 3539%H119.81% (B ). BELINTAIE R TR, SUMSEREMRR S 200 FRE, 3 Fb
PR IEAL PR IY) S A SE PR LA 353 B R AT 3 BRALAY 17.38%,  10.12%F1 3.77%.
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Fig.1 Effects of MNNG on cell viability and cell

clone formation of culture cells from Panax ginseng

R ERTERAEF

3 % MNNG & BEALBEA 2 BIF MR HE 1 /)
BHjG, ZMRFRESR 60 KI5, BEER 1—
2 mm MR 151 BROREERE F, MBS A
FHALEAN TR RN F S EREE, A0E
BARELAERKEZRD, BREREAHEERMND,
ARUBTRERERWK . 23 kR
AT R TR R A 46 Bk, BT A4 R
REREEMEWESRMOZESHE, &H 11 &
BHEEFREBNRER (XD, EERAEY 2—
SHIEgREFRD (B 2), | mmol/ L MNNG
Kb B2 7 T P R A K R B 3 1R B 4 v 1
t, BRERE EEESREY 2 R TR LE )
F—REKFE, 2 mmol /L 7 MNNG 4B 4 &
PR A KEBREMLA B, PGMB-15 4 K
HMELEARE, 18 PGMB-37 ffy 4+ o 38 74 4k ¢
BFEEMBE, BEIRERAME, BFalk
KRR E KRR, EHESRMTILmamug
KEET %, XBMEME, 3 mmol/ L

MNNG 84 /7 B AL K EEMBERES REE R THE — ARSFBE. BELLESHF, oR
PGMB-37 £ KATESMRIEFH b, MRFEAEKERNEHEES RO RS, RTEHHBGEN L

@%O

1 MNNG A EREEN—EREFSRERNSERE

Table 1 Some clone lines with higher yielding oligosaccharin selected from cells

treated with different MNNG concentrations by cell cloning

I EREF ERRAR RWE" %
Clone line Growtl{ ra}e Oligosaccharin Oligosaccharin
(gDWL'd™") content (% DW) yield (g / L)
Parent 0.357 9.02 0.967
PGMA-07 0.429 11.03 1.420
PGMA-08 0.485 10.91 1.423
PGMA-16 0.471 13.40 1.893
PGMA-22 0.451 11.73 1.587
PGMB-03 0.452 11.09 1.503
PGMB-15 0.440 10.63 1.403
PGMB-35 0.434 11.49 1.496
PGMB-37 0.462 13.49 1.868
PGMC-09 0.422 12.12 1.265
PGMC-13 0.446 11.81 1.578
PGMC-23 0.422 10.36 1.312

+PGMA. PGMB 1 PGMC 452 | mmol /L. 2 mmol /L 13 mmol /L iy MNNG XCBIZL ) e .
PGMA, PGMB and PGMC show clone lines selected from cells treated with 1 mmol /L,2 mmol /L and

3 mmol /L MNNG, respectively.
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PGMB-37 #kRIZFREMUBRY (X2), AESKRERTHERAEKERNERESRL™
RHREBE, FHEKERKN 0558 gDW/L-DAELA, BREEMN 15, ERESRREL
14.67%DW LAi, FHEBERERILEERE 70%, FRHESEETEL 2456 g/ L, £EAM 2.59 &,
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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—A— PGMB-15 —O—0O—
PGMB-37 —@—@—; PGMC-09 —x—x—; PGMC-13 —{—{]—

#*2 HEFE PGMB-37 MEXRMILE
Table 2 Comparison of clone line PGMB—37 and parent

AR e R E ERESER ERRH
Growth rate Oligosaccharin Oligosaccharin
Subculture -1 .
(gDWL'd™) content (%DW) yield (g / L)
P 0.359 9.47 1.020
Cs 0.551 14.61 2415
Pq 0.378 7.48 0.848
Cy 0.579 14.92 2.592
Py 0.371 9.07 1.007
Cpo 0.554 14.72 2.446

Py Py B P, 5y BIEFABIGELE 6. 8 A1 10 RAEMIE TR,

Con Cy 1 Cyo 7 BIRTEME R PGMB-37 MIG4LEE 6. 8 F 10 R8T 5. -

Pg, Py and Py show the 6th, 8th and 10th subculture of parent callus.

Cg, Cy and C,, show the 6th, 8th and 10th subculture of clone lines PGMB-37 callus.

R RGO LR B, PGMB-37 4541 4100 13 S (L 8 R TR i 49 A R 36 A 27 1) 76 1 2 0k 40 32
FhAREEXER, PGMB-37 i &L BER TR g RA S &, LEFDFL, 48 A (RE 0.198)
AW, i B, C (Rf: 0.210; 0.222) Zefafik, &4 F (Rf: 0.696) H& (B 3).



134 DRFE: NSRRI S AR 5w A 1 05 % 87

0.8
N .S E-s ==
0.7t - -
G G B o
0.6f
0.5¢
G
I~
0.4}

03 ooy mm =
02} T = ==

N |

0.1 Cio Py Cs
0
B 3 R PGMB-37 M4 2 it & 1L 8 R TR i o b3k
Py 0 Py 2 BIFRFEAE 8 F1 10 18 A 41 815 & A 4R ) T Rtk
Gy M1 Cyy 2 BIFR M F PGMB-37 4 8 #1 10 REGHA T RIL Wle R TRk

Fig.3 Comparison of peroxidase isozyme patterns between clone lines PGMB-37 and parent
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Py and P;; show the 8th and 10th subculture of parent.
Cg and C,y show the 6th and 10th subculture of clone line PGMB-37.
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MNNG & —#afE AR ABEEN, HASERAROERKRARBOMBIER, HEERER
BRERMBEERTRBEESTEREY, A MNNG BELHERENT R ERAMEEMAIEH PR
HBAFMEEDE, 1 Nishi FA ) &R B, XFEET A MNNG CEATMIN, BIEH/MA
Mo A7 7, (H3Cou B0 40 Mo Fn o J 40 B 32 MINNG # Fi it ok B OB TR) 47 26 25 90, 5h JB 400 ko i ot 2
MNNG fER % s B, S50 At K2 mm Rk, MRFERERE AN ARRE TR
TR /MARER TR ST R, X2 S R R AL S b R R O,

BT RMRER A FAREN KR, TAREXEMARTEMEETRY, MMt KRR
Biebt, SAMEKRAMBMETESNRS, MRETENMBES, BEEE> RS, EERA
P FR 0 3 7 AR M K 5o e 7 ) L S P R
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