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Influences of provenances on the content of saponins in Panax notoginseng
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Abstract : Due to continuous cropping obstacles and the demand of Panax notoginseng is increasing, P. notoginseng has been
spreading to other no genuine producing aréa. In order to elucidate the growth and saponins content of P. notoginseng from dif-
ferent places and provide theoretical basis for the cultivation and the genuine producing authenticity of P. notoginseng. In the
present study,we investigated the physical and chemical properties of the soil in Wenshan and other P. notoginseng growing
areas and the development arld contént monomer saponins in roots of three years old P. notoginseng. The results showed that
the content of saponins was higher in genuine producing area grown seedlings than other areas,and the level of the saponins of
other four producing areas was also higher than that required by Chinese Pharmacopoeia. There were significant differences in
the growth and development of P. notoginseng in the five producing areas. The growth and development were negatively corre-
lated with the’contents of total-saponins in main root and rhizome of P. notoginseng. Soil organic matter,total nitrogen and total
phosphorus were, negatively:correlated with saponin of the main root and rhizome , while total potassium and slow-acting potas-
sium were_positively correlated with saponin of the main root and rhizome. Therefore ,the cultivation of Panax notoginseng has
obvious authenticity ;and the application of nitrogen, phosphate and potassium fertilizer should be controlled during the culti-
vation of Panax notoginseng.
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Table 1 Provenance information of P. notoginseng
oy b 3 Altitude Y 5 L
No. Test points (m) Longitude Latitude
1 SCHHARL £ 1,524 103°4221"'E 23°50'58"'N
2 S Fedb B 1 669 104°6'28"'E 23°50'16"'N
3 R bk B 1905 103°32'24"'E 24°37'44"'N
4 B WA i v 2 160 103°1'30"'E 25°51'20"'N
5 B I Tl e 2380 103°1'41"'E 25°52'27"'N
11,2 BHX 3% NN AR
M RBREERE S DA =LrRir . 1.3 KBWITE
He, TEMNE TSR MEBGE RN T, T 13,1 iRl
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(% ) WA TTER: (¢ x V)/M x100% , K ¢ 2y
PRI LV R PR BURAR TR M A it bk —
LR BT R R AR FAR S R (mg/g) x F
RTHE(g) + B H & (mg/g) xHWHTHE(g)
1.3.3 XREFERLZHNE
M T PH A AL 2R 2w 28 K
IR A 12 T - HEE T8
1.3.4 HEALH
FIFH Microsoft Excel A1 SPSS 19. 0 %4 X} 52 56
BT AR AT, G55 D) £ 57 FR
2 RS54
2.1 FAREFM=F4=tREHREEYFHER
5 AR = = AR =B RO R 45 9 AN

TR EEAE BPRILER 2, 855 WK, b ZE50HL
o LR EE MRAE T bR EEE RTEM =L
HPE AR 7 MR R B E N =1 1 2 5 T2
L, Ho bR AL IR 39. 67 ~ 51,53 em, 254k
HIZZ i 2 7. 84 ~ 11,05 mm, #1350 fF 52 2% 5 O
23.14 ~45.29 ¢ MIBETEALIE H 40. 47 ~79.58 ¢, 4
PR T AT IR Oy 64. 84 ~ 124.87 g ARTH IR N
10.64 ~25.81 g, =L R IF =R AB I A 765.95 ~
1702.94 mg, SR, FAFNGT O AY G021 & S EIL
FEHL 1 i R, ARG A AR IR N 7. 49% ~
12.67% , B [ B9 & 18 1 B A8 0% o 13.63% ~
16.23% . ZE b AP = AR AR R P BUR
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£2 SAREFE S EE S ERBARE AW SR (n=20,4 +5)

Table 2 Phenotypic biological characters of P. notoginseng in five pilots at harvest period(n =20, X s )

. . - v PRAET \ =R

FHIRTS - T -

pER T R TNE TS T S g N
Character Plant Stem base  Aboveground  Root fresh K Rootudry” - o . .

. . K . R . weight of X Total saponins Total saponins Production of
i height width fresh weight weight weight .
Origin (em) (mm) (¢) (o) whole plant (g) (%) (%)  Panax notoginseng

(g) saponin(g)
] 39.67 = 7.84 + 23.14 = 40.47 + 64.84 + 10.64 + 12.67 + 16.23 + 0.77 =
2.17" 0.29" 1.25° 1.91° 3.33" 1.20° 1.08° 0.48° 0.04°
) 51.53 = 10.13 = 39.78 + 70.06" + 109.84 =+ 22.18 + 10. 14 = 14.33 + 1.48 +
0.99* 0.30" 1.04" 2.75% 3.60" 0.92¢ 0.52" 0.30" 0.09*
3 48.30 = 10.72 = 39.74 _+ 74.97 + 114.71 + 23.52 + 9.83 + 15.81 = 1.70 +
1.52¢% 0.39¢ 1.15> 3.29¢ 4.15° 1.05% 0.31° 0.46° 0.10°
4 48.07 = 11.05 = 45.29 + 79.58 + 124.87 + 25.81 + 7.49 + 13.63 + 1.64 +
1.11°% 0.29* 1.67% 3.68" 4.93¢ 1.04* 0.24¢ 0.30" 0.08*"
5 43.73 = 10.62" + 38.48 + 74.84 + 113.32 + 21.33 + 7.69 + 14.27 = 1.06 +
2.45" 0.29° 1.25* 3.76° 4.60° 2.31® 0.58¢ 0.60" 0.15"

T B EARAR R PR RN A G E R L (P < 0.05) .

Note:In the same column, values with different superscripts indicated significant difference (P < 0.05).
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Fra e 1 Ry, FAR R T A 4 A4
KR RFE 112067 % ) > 77 Hb 2(10. 14% ) > F= b
3(9483%) > =M 5(7.69% ) > = 4(7.49% ), 4
FEZEREERTASBY Re, SENEE, NS
AT Rd SOV AL, Kb, = BB R, AIAS R
15 Rd BJLL= 1 3 Ry fie ey, 0 olop 3 v T HAth 4
ANFEH ARS8 0.94 ~1.63% .0.64 ~0.9% ;
MAZS B Rg, MAS 21 Rb, LI M 1 Ry
1o, S O 2 v T A 4 A b, A R 4 R
3.41~7.03% 2.16 ~3.83%

5 ADARTRD M =L 5 i 4 By gy M oH:

MRS ETEILE 2, 2R R, =By O R
PRI s, PR 1 AR 3 R T
oAt 3 A4S 7= b, KUK R b 1 (16.23% ) > 7= 1l 3
(15.81% ) > /=M1 2(14.33% ) > ;P=4h 5(14.27% )
>4 (13.63% ), 4 P ELRF A UASE
H Rg, T N, AS BT Rd & Nk, H
L = ERA R, DS 5 i, W s B
FHAb 4 A7 4, AR R Ry 2. 85 ~ 1. 36% ; NS 2T
Rg, MIAZ 24 Rb, LA 1 R de i, 3 ot
BT H AL 4 A7, B 0E 4 5k 6. 64 ~
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Comparison of content of saponins in the

main root of P. notoginseng in five sites at harvest period
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Fig. 2 Comparison of the content distribution of saponins

in the rhizome of P. notoginseng in five sites at harvest period
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5 A7 H RO B E TR S RIEILER 3,
5 o, pH (H AU 2RI L™ e 4 e,
ASE 438 5. 97 ~8.06 g/kg 21.72 ~33. 11 g/kg
FI1.09 ~1.66 g/kg; =M LAr=Hh 5 Ry iy, A2 MR A
0.93 ~2.17 g/kg; R LL= M 1 ey, 2R R N
6.00 ~12.49 g/kg; KIEMER L= 1 3 A, A iR
Ty 42.29 ~92.63 mg/kg; A RBE R FHL4 Ryt AR
@ 31.27 ~ 128. 44 mg/kg; SALHH LA S N B
e, B Ry 72. 62 ~ 385. 74 mg/kg 3 G LA M 1
N, 2B 0R N 159. 72 ~781. 00 mg/ kg s A A LA™
M2 RydRrer, AR WEA 7. 49 ~77. 56 mg/kg; EAS AL
FEHL S hydRE, A8 IR 2. 34 ~ 8,52 mg/kg, £ EAR
0,5 AAS] e i) 8308 R B4 52
2.4 EYFHREEFIENHEXESH

SAERWOHA Y 2= AR S B AT & ARG T
WAL SR, EFRP LSBT & E Sk 22
FHL b bR e AR A bk A DL AR T E Y
S R 2 A O, A I R 1 0. 348 .-0. 415 -
0.441 -0.467 .-0.468 F1-0.607 ; MR+ =L BHF R,
S M e FIZE SR 2 IEAH DG, 17 5 b e AR i

R3 ANARRUBIEFEFTRSE

Table 3~ Nutrient content in soil in five pilots at harvest period

5 F8hR s Fivd i 15 Test point
Determination Measurement
index unit 1 2 3 4 5
pH {& pH value KA =2.5:1 7.81 6.27 6.47 8.06 5.97
HHLE Organic matter g/kg 21.72 27.20 24.96 33.11 27.21
4% Total nitrogen o/kg 1.09 1.40 1.16 1.66 1.54
4T Total phosphorus g/kg 0.93 1.50 1.66 1.93 2.17
4 Total potassium o/kg 12.49 11.84 6.40 6.48 6.00
JKfiPE 2 Hydrolyzable nitrogen mg/kg 88.60 74.51 92.63 42.29 78.53
%W Available phosphorus mg/ kg 31.27 125.02 95.24 128.44 127.95
SRR Available potassium mg/kg 72.62 161.15 139.84 223.44 385.74
L2540 Slowly available potassium mg/kg 423.24 781.00 356.03 206.31 159.72
i§ A% Nitrate nitrogen mg/kg 20.70 77.56 7.49 24.30 19.50
5 Ammonium nitrogen mg/kg 2.34 5.29 3.26 3.90 8.52

AR B T MR A A OGO R B 3K
s ERPAS A R, Sk R B
fif o AR PR A bR MR T R A I B
5, FHE R0 51 9-0. 368 0. 468 0. 451 ,-0. 469 -

0.473 F1-0. 608 ; M AZ B4 Rb, Sk 285
R b o AR ff | 4 ik A A R FTAR A
2 R OC, AH D¢ &R s ) 0. 3310, 349,
-0.391 ,-0.392 .-0. 400 F1-0. 504; E A h A S 24
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Rd Sk R o b AR ARG | A bR G
HARTEH R AR

BT rh SR i S SRR AR T R
FHOG, AHSE R 0 50 0. 293 F1-0. 307, 5 bk v |
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FHIE R B0 R -0. 342 F1-0. 307 , 551 |- 3R 5f 5
R fief 7RI 4 ke B A R S f 3 O0ORE OG A DG R B
-0.288 .-0. 308 F1-0. 308 , 15 b 1o 5 7 AH 2 ; B [
i NS AT Rb, 525 F0M 5 W2 fuAH ¢, M 56 R AL
h-0.230, Sk Hb b T AR A | A bk A
R T8 2 AAADC; 57 1 b A 24 Rd 50k b
b EpEE T AR EEE Atk E AR T E SN B EIE
FHE A 5 Z B4 1 0. 329 ,0. 3844,0. 445 (0. 434 Fil

0.393, 55 2R 52 i 2 IEAHOC  AHOC R A 0. 242,
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Table 4  Correlation analysis of biological characters and saponins content at harvest period

T F5 bR
Determination index

R
Total saponins

LRI R,

Notoginsenoside R;

AZ A Rey

Ginsenoside Rgg

NS Rb,

Ginsenoside Rb,

AZBH Rd
Ginsenoside Rd

Bk Plant height 0,348 *
0.025
ZEHEH Stem base width 0.415%"
0.293 "
Hby |- #B4#¢ 8 Aboveground fresh weight 0.441%
0.236
M HE Root fresh weight 0,467 " *
0.228
Sk H 45 T Total fresh weight of the plant 0.4687*
0.235
T Root dry weight 0.607 " "
0.307

0.078 0.368 " 0.331°* -0.068
0.320" " 0.126 -0.230 0.329" "
0.126 0.468 " * 0.349* " 0.118
0.268 " <0.342 " -0.263" 0.242"
0.019 0.451° 0.391*" 0.078
0.177 -0.288 = -0.215 0.384" "
0.099 0.469 "~ 0.392*" 0.074
0.166 -0.308 " 0.174 0.445* "
0075 0.473* " 0.400" " 0.077
0.173 0.308 " -0.191 0.434" "
-0.108 0.608 " * 0.504 " -0.198
0.208 0.371"" -0.231 0.393" "

A RS A R B AT R, TAT AT O, * * 420,01 ZKF (B b B3 AIDE; ™ 76 0.05 A (XUI) |- @A,

Note : The correlation coefficient after €ach trait,the upper row is the main root,while the the lower one is the rhizome. * * Significant correlation at 0. 01

level (bilateral). * Significant correlation at 0.05 level ( bilateral).
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W AS A Rd 5 pH {H . 48 Kk SR 2254
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Table 5 Correlation analysis of nutrient components in soil and saponins content at harvest period

5 Fa b SR
Determination index

pH {& pH value 0.209
0.070
HHLE Organic matter 0.849
0.917*
4% Total nitrogen 0.890 "
0.979* "
4>Hf Total phosphorus 0.972* "
0.741
4 Total potassium 0.829
0.397
7K fi#: & Hydrolyzable nitrogen 0.643
0.838
A3 Available phosphorus 0.884 "
-0.884 "
JERLAN Available potassium 0.828
0. 664
L2540 Slowly available potassium 0.545
0.154
A% Nitrate nitrogen 0.104
0.379
£ 5% & Ammonium ' nitrogen 0.632
0.578

=LEBI R, AZ BT Rg AZB1F Rb, AZ B Rd
Total saponins ~ Notoginsenoside R, Ginsenoside Rg,  Ginsendside Rbj”  Ginsenoside Rd
-0.738 0.244 0.428 0.064
-0.569 0.079 0.571 -0.027
-0.385 0.725 -0.803 -0.617
0.343 -0.858 0.682 0.222
0.338 -0.767 0.813 -0. 862
0.447 -0.944* -0.691 -0.099
0.291 0. 978 * 0.919" -0.567
0.893* 0.921 -0.796 0.236
-04460 0.933 = 0.696 0.169
0.903 0.745 0.515 -0.545
0. 639 0.491 0.535 0.649
-0.032 0.726 0.398 -0.001
0.071 -0.783 -0.987"* -0.601
0.625 -0.814 0.973** 0.211
0.246 -0.837 0.723 -0.748
0.820 -0.852 -0.603 0. 191
0.184 0.684 0.215 0.225
0.624 0.595 -0.054 -0.139
-0. 406 0.319 0.175 -0.332
0.418 0.096 -0.384 -0.359
0.298 0.611 -0. 640 0.723
0.690 -0. 644 0. 624 -0.357

ARG A BB EAT M MR, T8 0, * 78 0.01 /K ORI | B 3EAMISE, * 78 0.05 A (XU b B,

Note : The’correlation coefficient after each index,the upper row is the main root,while the the lower one is the rhizome. * * Significant correlation at 0. 01

level (bilateral ). * Significant correlation at 0.05 level ( bilateral).
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