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Effects of ginsenosides on the germinating of ginseng seeds and on the activity of

antioxidant enzymes of the radicles of ginseng seedlings in vitro
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Abstract: This paper investigated the effect of ginsenosides ( four ginsenoside mixtures including total ginsenosides,
panaxadiol ginsenosides, panaxatriol ginsenosides, ginsenosides-Rb group, and two monomer ginsenosides- ginsenoside-Rb3
and ginsenoside-Re) on the germinating of ginseng seeds, the root length of seedlings, the fresh weights, the activity of
antioxidant enzyme in radicles and the content of MDA in vitro. Results have shown that: the above ginsenosides all had
inhibitory effects on seed germinating, the growth of seedling roots and the fresh weight, with the inhibitory effect increasing
with treatment concentration. The SOD, POD and CAT activity in ginseng roots all increased when treated by total
ginsenosides, panaxadiol ginsenosides and panaxatriol ginsenosides at various concentrations, indicating that the activities of
enzymes increase with concentration. When treated by ginsenoside-Rb group, SOD activity showed no significant difference
over the control group at low to medium treatment concentrations, and was lower than the control group at medium to high
treatment concentrations ; POD activity significantly increased at medium to high treatment concentration, and dropped to a
level lower than the control group when treated by high treatment concentrations; CAT activities were all lower than the
control group; when treated by ginsenoside-Rb, , SOD activities were all lower than the control group, POD activity equaled

to the control group at lower treatment concentrations, and was significantly lower than the control group at medium to high
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treatment concentration; CAT activity gradually decreased, and was slightly higher than the control group at low to medium
treatment concentrations, and was lower than the control group at high concentrations; when treated by ginsenoside-Re,
SOD and POD activities were all significantly lower than the control group. All ginsenosides treatments were accompanied by

an increased MDA content.
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ANZ:(Panax ginseng C. A. Mey. ) RAMBIASBEZGAEY . ASBEE, RT—HESHHE 30a 5
AHeHHES . ASWEEREBCEBIRHNANSETH—KER. XRTASEERR=EYE, CFKE
WFRRIE . DMEFFFIANFRS LB RS AR [ A W R R — A S SRR 1 E 2R, HiE i ek
R A KEHARRERASEERFRE, BRi, KEHREMEYESEZAEHRRAS BEER
LR ASBERERAS BEEERPHNS . CAEMRER, ASEESEE FHLBIERSR X, Lk
ERBOA IR SBUEERBINE R "7, Xk, B XEY X FREHE PR ELRETREZE
BRY T (BA e NS XL A B I L S A B R A A S TR B, AS IR R W P
— BRI 2R (O T Y M A R BR LASD , B — TP NS TR R, DA S B H ™ . ASRFRA
SHEBZRBNRETY , HEEWAR, A ASBH FESAAS ZFER BT AS =ZFEA BT HSTHURREL R
H=8K, BAZMEENEMEN., ACEEHAS BEERIMNNEIRY R, 5 B R B K @S A
ZRAX NS T & 718 B AR FR H SOD,POD 1 CAT & ZFHi S LB ES R IE RN, 8T T ASH/+F
T AIAR R S B A BEE T R , it — 2 R NS VR B AR (1 P 7E A4 o (R SR (L BB AR 4 .

1 #R5FH=E
1.1 BrBBRIE

AZBBET NS TEHRT , A \S=FH BT, ASEH Rb ik, ASEH Rb, IASEH Re, MK
W RFIRBF LR AEH T HIFR R EBH A 1 g, K AS B Re B EREMG , ZBKERZE 100
ml , oA 35 FHZR B K Vs fft e 25 22 100 ml,

1.2 ASM¥FEIFRR

HEERZ 12 em RS AFSUZIELE, BT 30 BLE 2% 0 Hild A E AWM A ST, 2518 iR B3
R (A RER 12.5, 25, 50 mg/L #1100 mg/L) 5 ml AIAREFRILA, LAUIIA 5 ml Z&487K A%t B (CK) o
RIGET 1I8CHEFRAAT 12 WA SBRRFEM TR AZE, B 24 h#fe | IRIEKAHBER . 824 h Git 1 RKREF
R REE R, 40 AR~ RIUARK , At R IAREE S, S0 ER 3 1K,

1.3 AS4RPTAILEGTE I E

RO OESEMERMASHT, Ff7a, H Bk kT §)E, 85 TIES S, H 2% REARM
VEWHEATRTENE 7 8 ~ 10min, TLRE/K 0P ¥E 3 ~4 K, R IEANRR Z R THEK, PIE, 5 A SFhIEFHE T
172 MS a5k 35373 pH =6.0, Ff 100 ml =i, B2 375 40 ml, B EEHCKE (121 °C, 20 min)
JERREEFRAA T 22 CHEFR . FFASYIIETR 6 JA)G K i 3 /N4 B &2 - Bsf, PR 400 T 8 2 4 A IR 2 38 i K
W IERR T A Al i B s s rh , (O ZE B R B MR B &R 81 12. 5, 25, 50 mg/L 1 100 mg/L, Xf &
WINEBTLHE K, &R 12h J5 002 AR b 5T A LB M
1.4 MESshs X5k
1.4.1 "EHERSENE

% S EE G-250 Yefa k'™,

1.4.2 HEBRAH &
(DFRBMASHMR 0.5 g, FETA HIPFEEH I 1 ml ¥ 9 0. 1 mol/L BEFRZE ik (pH 7. 0) 7E VK W
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BRI A G B ELARFR Ny S ml, 7E 4 C AT 15000 g B.0> 20 min, b iR BPAHE EGHR BUA o

(2) AW B ALEE( SOD) 75 Ml E

B ZE-NBT 3 . AT FURE0 5 AL R 3£ 20 PUmk (NBT) SBAbiR JF 50% 1 /B o
BAAI(U) ,BEIEMELL Usmg ™" protein F7R .

(3) S A ( POD) TN E

MRIARB " . DEZTEE M An 16 0.01 2 1 AN S BHE R AL (U) | BEHEPEL
U-mg ™' protein F&75

(4) WAL S (CAT) T Al 5

SONRAEE . DRI R A Ay R 0.1 RIEEE N | ANEEIE AL (U) , BENEPELL U mg ™!
protein 7R o
1.4.3 MDA S

BV 2R (TBA) Hifask' ™
1.5 HEath

RIS FEVLX HHES , A 3 IRE R . Fr A BE R A SAS Geit Bk i 34T J5 22 504, P ¥9{HAE P =
0.05 5 0.01 7K LT BEPEIRE
2 ZR55H
2.1 ASEHENASHFHKRIZN

PR % A SR8 & 37 LA , W AN SR8 Kk X B IR VE R, 00 o A T Ak 2 R E 1
FHE TR, X AL, 2R B, HPhESAEEKET , AS A B HXN AS 79 &80 H/E &
R, TE R EE D 50 mg/L H1 100 mg/L B, B FHi kK B4 BIREAR T 76% 1 85% , 25K 1,

R1 ASEEMNASHMTFHEHZM

Table 1 Effects of ginsenosides made from Panax ginseng on seed germination( % )

53 % Y e =R e

i BRf ASEESEE ASEESM [ sanm,  ssagre  ASEHRE

Ginsenosides Total Panaxadiol Panaxatriol R R . K Ginsenosides-

. K K K K K Ginsenosides-Rb; Ginsenosides-Re

conc. (mg/ L) ginsenosides ginsenosides ginsenosides Rb group
12.5 53.4 +3.5** 28.6 +0.6** 88.6+2.1" 84.0+2.0" 83.4+2.1" 85.4+0.6"
25 52.6 +0.6** 26.0 +2.6** 80.0+0.0" 81.4+1.5* 76.3 £2.4** 67.4+3.1**
50 46.0+£4.0*" 20.6 +4.7** 79.4+£0.6* 76.6 £2.9** 72.5+1.5** 64.0+3.5**
100 44.6 £4.2** 14.6 +4.5** 67.4+£5.7** 72.0 £4.4** 69.3+£2.7** 56.0 +3.5**
X iR 96.7 1.6 96.7 £1.6 96.7 1.6 96.7 +1.6 96.7 +1.6 96.7 +1.6

ns, ZRAREE, « Flx = HULE P <0.05 8 P<0.01 KFE2ZFE3F Ns: not significant; * and # * represent significant difference over
control at P <0. 05 and P <0.01, respectively

2.2 ASEEMASLERK NG E K0

WRERAEY MNIA T P I R LB R E , S AS B H SN ASERK A RBEAMEER, %MW
HIYEFAREALBEYR BE TR T 2 LTS . ASERH  AS AR TR B SX R, BB
Z5, NS EH Rb; MIASEH Rb &, 76 5 = W BE AL BRI BV 8058 , NS BH Re BB SR IR 257
AR TR 100 mg/L i, A\Z B 2H, "4 RH, =F4 =4, Rb;y, Re fl Rb &, Xt NS4
R A K 1 2R 43 1) 2 51.38% ,78.00% ,23.72% ,45.98% ,12.17% F132.81% (1),

FEY) 4 0 B R RAE HAE W B i — > I AR , ELXT D SR 35 Jilh a8 5 o SURK , B T i PR AR A 0 0 5 )
iR FANSEELIEASHEEE A RRE R, 7R E B EE 100 mg/L if, NS B2 ¥, B4
A, =EE4 =, Rby, Re I Rb &, XF A2 4h v & 2 20 5l LU XS BB > T 62. 50% ,48.29% ,28. 14% ,
34.23% ,26.81% F132.39% (& 2)
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Fig. 1 Effects of ginsenosides made from Panax ginseng on seedling radicle length( cm)
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Fig. 2 Effects of ginsenosides made from Panax ginseng on seedling fresh weight (mg)

2.3 ASRBEFMNASHRPUEERE R0

Wse 5 &, ARWEMAS BB, “B4A BT, —FR4a B HkES ASHR AR+ SOD,POD il CAT
T, L2 A B T B A5 A BV BE ) T 1 T 720 T 1 0 B, . H b R4 R X A SR & P SOD il CAT
WEHREREE, MAS B EHES POD EHERREE (B3 ~ES5),

ANZ B Rb iRALIEG 76 12.5 ~ 25 mg/L YREE G Bl , SOD (& IS A A (H 5 AL 2 R HEA R
3 ,7£ 50 ~ 100 mg/L ¥k BT A, %t SOD MG AR , 2 IREKEH, S5XF BRAH 22 5 B3 , 78 100 mg/L
WK PEALFE S, SOD Y& L X HRREAR T 30. 4% ;76 12.5 ~ 50 mg/L ¥k BEEE P4, POD Y5 1 Bl A0 3 ¥k B2 5 T
Wi TR, 7E 50 mg/L ¥ BE AL BRI POD J5 Pk B0, Huxt EIR R T 50.47% . S¥KEFHE 2 100 mg/L i,
POD J&EMEH) 2 TR, EUXT RRFEAIR T 68. 71% ;Rb HRA- A0 FH MR BEXT CAT MIE KT (B 3 ~ & 5) .

ANZ B RbAb3 )5, SOD JE MK T X1 HE , B REALFE IR B FH = SOD 5 M B Wik#AIK, 72 100 mg/L YR JFE Ak
)5, SOD E M Xt BEFEAR T 34. 8% ; XF POD {EHER M, RATE 12. 5 mg/L YR EEALHEET, POD 15 P0G
FrRETEEZER, ALK EE TR , 76 25 ~ 100 mg/L ¥R BEYEFE Y, POD ¥ 5.2 A, 106 Hh s vk B
(100 mg/L) BAFALFE G POD FEME LR HRREAR T 61. 67% ; X CAT i&E M2 1, 7€ 12. 5 ~ 50 mg/L ¥R EETE
BN, & T B ECR IR R, MYk EFE £ 100 mg/L B, HEFXHR, 2R AR Z (K3 ~ES5),

ANZRBAF Re 435 ,S0D 1 POD JEHIME T X, 2 7 B3 56 P =R B (100 mg/L) AZ BH Re 4t
5 ,SOD 1 POD JEHE4> BIFEAE T 40.69% ,71.26% ,CAT JEPELE 12.5 ~50 me/L YRS FE N, & TX R, 4
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WBETH R 2 100 mg/L if, AIMORMR KT X, ZRARE (B3 ~ES5).
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Fig. 3 Effects of ginsenosides on SOD activity in ginseng seedlings root
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Fig. 4 Effects of ginsenosides on POD activity in ginseng seedlings root
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Fig. 5 Effects of ginsenosides on CAT activity in ginseng seedlings root
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http ://www. ecologica. cn



9 KEE FISMNRASEENASHT IR M RITEACHE 1820 4939

Ha BRI RS AR — P E B, Wi &3, Prili{ 2 H X ASAR AR MDA S EF 2 —
B BIREE W R TR TN, SR - AS B > TR RH > ZR4EH > Rb ik > Rb; > Re, Hirp
BREFMEART S EMLREREESR #—PRWESINEAS BHLHE T AS YR Z B85~
AT RN AAL RO, A2 B —E B E . SR ILIE 6,

= OO0mg/l B 125mgL B25mg/l. E50mgL [ 100mg/L

Ginsenosides Rbs [IRE0000E

L o © L O
» mEe  ZEE £ ke
& SRR HE® - il
BE 32 w3 b QE
Rl €8 ) 23
< g < 8
G G}
B# Ginsenosides

B6 AZBEX ASHELRF MDA & RIK5ENE

Fig. 6 Effects of ginsenosides on MDA content in ginseng seedlings root
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NS RERANSENEZRRAERB Y, & BEE 3% 26, REB2EBMHARAS BEHEANS TR
7 AL T R AT IT, BUS T AR . TENAMRA 2E ZBAS WHESEHAE KSR, fEE
HRRSWO BB XY R B REEAS WS BT ERE A

AXVSMENS BH NG G, BH5E T INENS BH X AS T 7 85 AP SR 5T R AL BT 1k 9 5
Wi GES BT A BPTIAA S BH X ASF T & A S G B AR A ORI 4 AR e 3238 i 329 B A 40 1 16 Ak
7, L4 ] 7 AT e AL B e B ) T T 3

EFHERT YR ANTEEES B HEAERLE TS FEZ P, — B2 BIBIR, B bR
AEERE, PR R XU T2t & AR AR BR AL 2 T B AL S T i R A BEAR ! o 79 ¢ (MDDA)
MRS AERN EZ Y2 —. IASBELEAS SR RN, K2 H ARG ¥ HEEE MDA 5
BHTHE, RUASYRIESNEAS BHLBT , M1 o A A5 PR 0™ AR A0S B P B gemsan , 3 e ™= A A
AL RA o BRI T YRR R A B X IE R A GEE A YR A &
AR RGURIERR R B AR E . POD, SOD, CAT 2 3 FMEZMAMMMRI . ARWKE
NS BEE NS " HARH NS =BH BT LEE, AZWR A SOD,POD Ml CAT {HHEA MBI, 2
B 5 TS P B AR BE T v T 4 5 RO 0N, R AL 8 30 T AS R R A rp PU R AL BE PR 3R, 2R
XA AL AOS(TETER A H2E) H7™= A AR, RS2 T ASRAMBHET S A NS BH
Rb AL B )5 , SOD 5 PEFEAR A ¥R BE AL BRI, 5 %6 HR 22 Bl K, Hh g ok BE Ak 2L/ A1 T % B, POD 375 M 76 Hh g o
BEAL TR 5 2 4R R , R v AL B 9 PR R MR BB HE AR B B % BEK P, CAT J& PR3 Txf i M R 2=
BEW T Aa I, ORI PERETE 1 B _E A LUK S8 , A 20 A B — SR SRR WA, A R A B T RE R
L, PRI PEEG (SOD) TEHEREZ & T FE , 54X SOD Fil CAT ¥EFRAE S T %, 1 BE S BUK R IE M MR A, IinE fE R
WRAIKF s NS BH Rb; LLBF , SOD & MK T X B, POD 37 PE7E iRk B2 Ab 5500 B AH 2, P iy o
JBE A0 P AR T R K, CAT {7 P20 o B A 8t v 3 X 8 T e ok 8 A B8 /5 1 T %o B /K F-, SOD i
BREETT B R R, ASIR R QM A ok L 15 PR AR ™ A SR BRI R 4T, 40 B 5 B0 B AR DL A BE
RAFMER, SR R MM TCIE REA T IEH A B, T 7 HAE R ; AZ 24 Re 4035, SOD 1 POD {1y
BEMT X, RAAS P SOD . POD [KiEEREES T [, i A S 4 A ALK Pl T iR R
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MFET A0S KRR ASRAAM AR E AL . EYTERSE T 32 2 5005 F SO Y 0 19858 50 R HR T RE
TSP SOD FHEHK A K, W5 P EYIER BAMZ T, — iR THEEE R, 75— 77 Xk
PRT LA SOD Jy £ R AMRI RS MYEXNERRIERT , Mg e A e s i 3 hnad A A f &
PR R BT MR R GBI KR T A R E R )E AT

A SCBTTE  IEL T AS B HERASBEENUERTZ —, FE T ASREEPFRNEIS VR, #

— R T NS ARG N EA BRI o
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