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Comparison and Correlation Analysis of Polysaccharose Contents in
Polygonati Odorati Rhizoma from Different Provenances

LI Wang-wu, WANG Xi-lin, LYU Wei-qi, ZOU Hui-long "
(Lishui People’s Hospital, Lishui 323000, China)

[ Abstract ] Objective: Comparison and correlation analysis of polysaccharose contents in Polygonati
Odorati Rhizoma from different provenances to provide the basis for superior provenance selection of Polygonati
Odorati Rhizoma. Method: The 21 pieces of wild provenance resources of Polygonati Odorati Rhizoma were
collected from the main distribution area of China. Their agronomic traits, longitude and latitude, height were
measured and recorded. Polysaccharose content was detected by phenol-sulfuric acid method, and then the obtained
data were analyzed by Excel, SPSS and DPS software. Result; There were extremely significant difference in
agronomic traits and polysaccharose contents between Polygonati Odorati Rhizoma from different provenances (P <
0.01). The polysaccharose contents in Hunan and Sichuan provenance were higher, followed by Zhejiang
provenance. Polysaccharose contents had low correlations with width of leaves, diameter of rhizome and heights,
however, the polysaccharose contents were higher in the lower longitude and latitude provenances from which the
plants presented larger area and ratio of length and width of leaves, thicker stem and larger diameter of fruits.
What’s more, 12 characters tested were simplified to 5 principle components, with a cumulative contribution rate of
85.44% . 21 provenances could be divided into 4 groups and the comprehensive characters of the first group showed
the best performance. Conclusion; The 8 superior provenances have been selected and more attention should be
paid on Hunan and Sichuan Pingchang provenance, followed by Zhejiang Lin’an, Zhejiang Pan’an and Jilin Fusong
provenances for superior variety breeding.
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Table 1 Provenances of Polygonati Odorati Rhizoma tested

U5 b /e Hifgse AR/ m R AR
WHEAEA 11174 27.26 565 T 5 1L T [ 4
WIREER 111.46 27.32 487 HF
WEGIT 111,40 29. 63 403 AN
WIREEH 11125 29.52 651 T B4
RAR S S 120. 70 29.24 653 AR T
W% 119.55 30. 42 976 HF
WAl E 120. 78 28.79 504 B a1
WILH B 120. 83 29.33 516 LB B 3
WHAFE  116.17 36. 04 238 ENSUT Y
WARZL 117,11 36.26 1210 HF
WdE24 110,99 31,12 804 A 3% 4
WL 22 111. 44 31.31 921 AT
LG RN 117.90 28. 80 894 WA
WPTAE 117.23 28. 65 566 T
AR 127.79 42.05 1019 1 3 B bk
HMHER 12644 42.29 1133 M
TFRE 124.07 40. 43 234 L1 9 B 3
WIS 107.03 31.45 536 D
AL 5 B 115.49 39.22 121 L 3% B Ak
7t ity FH 114.52 38.73 248 [ 3
kT 11821 29. 65 150 HF

Alpha-1900 %148 41 -1 U 53 0% B 3 (1 il 3 oo
IASAT PR 7)), Milli-Q Academic B 4l 7K A ( 3 [
Millipore 22 &) , DGG-9070 % e #4357 X\ T 4 46
( i RF RS A R A A ,GT16-3 Al i £ X
BLOHL (AL B AL R B0 MLA BR A F] ) , AE240 7Y
ML K7 (B T RR 8 -FE R 2 A |)) ,FY135 AlrhRL
2 AL (R EE T B R SR A IR A W) ) , GW-1024
RUE P EVEAL Crb il mid ) Ul A B A B A BR A
Al ) ,SHZ-D () BI4E P 7K X H 25 58 (L ST S AN
A ABRAF) o D +)-JoK %G 0E ( L
YR R AL IS B21882) , EZE M (b &R
HFERHHEA R AL A5 909C024 ) |, vk i 1R (BRI T
TR TAH R A A iS5 81007 ), oA i 551 12 4y 43
Brig
2 HEEER
2.1 RZMERFES 2015 46 A& T H T 4T
fe MR 58, R Kb 38 B AL 3 B 20 Bk, A RO
s, HTE, bR, A K S e = K/, it
TR = M4 x 5, A - RO 2 250K, ARDIR 25
HAESREHRE, G R 805 RS, 2015 4F 10
AR 10 m* Py 3 4F 4 BATARCIR ZE, BRE, SF AT
3.

2.2 HERMEWH s S22 EENE HHTEE
AR SOB 1 60 Hf . F AT 208 & I 5 ik
52 2015 AE R EZG80) T FRIBURE R 0. 3 g,
JNZETE 7K 200 mL, ¥ K 7 MR SR 2.5 h, 12 ol
U8R R IR K UEWOE A 2 250 mL B R
PEEOH S mL, NJE/K B 25 mL, 4 C BRI IE 2 8
1 h,4 000 r-min~" B0 1 h, /825 B35,
80% Z,1# 20 mL,4 000 r-min ' &.0> 30 min, ®BE 1
W HE TR LB, UTTE FH B K 8 2 45 2 50 mL i
o A M- R 1 W 2 WE B a, HUORE IR W
1 mL, i 5% R (BBC) 1 mL, Nk AR 2 5 mL,
PEAJ VKK IR CE 5 min, WK 20 min , B HI B EIR
T 488 nm Lbi & WG EE A, LAZRIROK A % 1, AT
3.

2.3 MR KHUWELO. 1 g- LA 4 B
HE M2 0.1,0.2,0.4,0.6,0. 8,1 mL, 2818 K #h /&
2 mL, #8022 T ik e A, LLA SRYABR Y R
kAR X, bR e 2 ARt T B Y =
4.623 8X +0.001 7,R* =0.999 7,235 4 0. 005 ~
0.05 g-L°",

2.4 FRoEtEiRE HBUMTLIRLRES 3K 2.2 T T Jr
Pl A W, RGO A, 4 AR 0,1,2,4,

<47 -



523 BT )
2017 4£ 4 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

LA Vol.23,No.7
Apr. ,2017

8,12,24 h Il 5E A, 15 RSD A 0.9% , {3 ¥ i
VMR TE 2 RGO AE 24 h RRUE S

2.5 HEEMERE UL ES 6 Iy, 3% 2.2
JER AR REROIT N E Z S &, SBELFY2
BE =8k 9. 08% ,RSD N 1. 2% , i85 ik R
PER .

2.6 MEERE  HBUTLIE LRSS, 3 2.2 T
HETHESME 6 Ik A, 15 RSD Jy 0.08% , & BH{Y
A A R

2.7  AEIEIBCREES RS AR IO VLG R
A AR IR 5L 10 mg, 4 2.2 TR 7 e A RE
W, FL A AL 80% ,100% ,120% WG &5 3 ANHB6 B,
A3 R 2208 BT i o 5, TR AR iR, LR 2,
2.8 HIEAEE 558 H Excel 2007 F4ic 5% 2K
i, 1 SPSS 17. 0 #4F i 47 FL IR 32 ANOVA J7 2243 Hr
SR OCHE S #r, FH DPS 9. 05 Bk A7 £ s ir 5
RESHT (L)

2.9 ZHESE RKIVRIR S ST AFH
PR BT 2 SR ZMERMFER R FHER
(P<0.01) . HIFHRARFI IR i (K 5 L, 1 R
AR T 5 2, W7 VL 22 o 5, DU 1 R
B AR R AR ZE AR W LA A B, B
PR R AR S, T b it PR R R S AR WU

R3 FRAMBEEMRKEERESHERES LB (n=20)

R2 R[E KR EE R B T I R R 0 B R IR
Table 2 Results of recovery tests of Polygonaturn odoratum from

different concentration gradient

g I BT AT WL g e TSP
o g /mg /mg /mg /% % /%
80 0.1200 10.896 8  19.078 102.28 99.90 2.5
0.1200 10.896 8  18.903 100.09
0.1200 10.896 8  18.682 97.33
100 0.1500 13.620 10  23.563 99.43 98.09 2.0
0.1500 13.620 10  23.512 98.92
0.1500 13.620 10  23.213 95.93
120 0.1800 16.344 12 28.431 100.73 100.36 0.6
0.180 0 16.344 12 28.433 100.74
0.180 0 16.344 12 28.299 99.63
Fi 10 m® P=EFEbn e i, 21 DR IESE S 28 S

ik 8. 69% il AL 2% 1L Al IR F s, 10.31%
LRUR TR IR AR, (LR 6.99% (£ 3) . EATZHE
FE SR IR R R R R B —E A R
PECR 4)  AE M Bk, 22 8B, 2R SR 1 A I
S R e R A R 0 A B R G A 28 2
PR BB, T 5 i B HROIR 28 B AR I 4R A TR R
KA

Table 2 Comparison of agronomic traits and polysaccharose contents in Polygonatum odoratum from different provenances(n =20)

o ma  TEOWE SR PRE WOREC W BB RIREE RSB R R o
/cm /cm Tt 1/ cm? /R /cm /cm 1£/mm /A /mm /kgem 2 /%
1 MImAERA 12.29 4.31 2.85 52.97 15.2 49.5 0. 88 18.32 13. 89 1.34 2.332 9.67
2 WEEAEE 10.67 4.09 2.61 43. 64 15.8 46. 8 0.91 19. 81 12.42 1.40 2.210 8. 89
3 MmN 9.96 3.89 2.56 38. 74 16. 1 51.3 0.78 16.78 13.08 1.22 2.438 9.53
4 WIHEF  10.32 3.73 2.77 38.49 15.9 50.8 0. 80 17. 44 11. 89 1.39 2.019 9. 66
5 WRITAE A 9.45 5.81 1.63 54.90 16.7 48.5 0. 66 13.89 10. 43 1.18 2.684 8.78
6  WiTLIn% 9.61 6.02 1. 60 57.85 15.4 49.2 0. 68 13.47 14.32 1.23 2.584 9.08
7 WiLAlE 8.33 5.54 1.50 46. 15 16.9 45.6 0.73 12.98 13.78 1. 11 2.431 9.34
8  WiILE B 8.78 5.98 1.47 52.50 16.0 50. 1 0. 62 14.73 12. 34 1.20 2.304 7.68
9  IIFREKF 9.31 4.38 2.13 40.78 13.8 43.5 0. 67 15.22 11.49 0.98 1. 899 7.79
10 Ih&Z 8.35 3.98 2.10 33.23 14.9 50.3 0.59 14.76 13.21 0. 82 2.002 7.00
11 %10 10. 06 4.31 2.33 43.36 16. 1 48.1 0.58 14.30 11.90 1.34 1. 943 10. 31
12 db % 9.27 3.90 2.38 36. 15 15.3 45.9 0. 64 18.32 12.19 1.22 2.103 9.33
13 P £l 8.99 4.91 1.83 44. 14 13.0 44.3 0. 62 16. 33 10. 31 1.31 2.231 8.41
14 JTVGJT4E 10. 41 5.03 2.07 52.36 16.5 47.9 0. 60 17.90 12.32 1.11 2.139 7.39
15 AR 10. 32 5.89 1.75 60. 78 14.3 48.4 0.63 16. 03 10. 98 1.30 1.937 9.01
16 FHAHER 8.96 5.43 1.65 48. 65 12.9 46.1 0. 68 18.53 9.78 1.21 1. 876 8. 14
17 37 R 9.38 5.23 1.79 49. 06 14.0 45. 4 0.76 19. 34 10. 31 1.32 2.394 9.31
18 PUJil & 11.31 5.90 1.92 66. 73 16. 4 53.7 0. 87 20. 31 13.90 1.30 2.186 10. 28
19 wde g B 10. 75 4.63 2.32 49.77 15.3 48.3 0.70 16. 53 12.33 1.29 2.492 8.53
20 b BH 10. 23 4.87 2.10 49. 82 14. 8 45.9 0.63 16. 49 9.83 1. 44 1.904 7.48
21 Bk T 7.79 3.99 1.95 31.08 16.4 53.1 0.83 19.97 14.32 1.21 2.083 6.99
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Table 3 Correlation analysis of polysaccharose contents with agronomic traits and habitat factors

iH S i HRIEL  HRER HEE thé M RRZEER REH 3G BE 41 i i %iii
I 1.000 00

58 -0.03195 1..000 00

WG 0.58167 -0.82255  1.000 00

HEER 05075 0.83166 -0.38505  1.000 00

I F 3 0.0920 -0.02350  0.10906  0.037 15 1.000 00
e 0.16249 -0.044 81 0.15291  0.08737  0.57406  1.000 00
%4 0.39465 -0.22376  0.42408  0.02819  0.25405  0.38926  1.000 00

RIRZER 0.31456  -0.300 61 0.386 01 -0.05164 -0.11192  0.22263  0.62098 1.000 00
B 0.06631 -0.15034  0.18069 -0.07539  0.60349  0.61886  0.43487  0.013 17 1.000 00

Ry ER 0.538 34 0.02691 0.29176  0.30391 -0.00379 0.024 31 0.381 34 0.384 45 -0.234 84 1..000 00
7 -0.49035  0.56290 -0.73186  0.19465 -0.40857 -0.32189 -0.39243 -0.27220 -0.40550 -0.23052 1.000 00
4 -0.08049  0.19589 -0.25028  0.14233 -0.62790 -0.28972 -0.31614  0.04974 -0.54044 -0.05105  0.518 91 1.000 00
ik -0.14405  0.15965 -0.18144  0.05980 -0.28467 -0.03417 -0.41592 -0.26437 -0.09168 -0.24404  0.23603  0.07453  1.000 00
e 0.04072  0.29591 -0.1785 0.24357 037035  0.09732  0.18814 -0.27896  0.26518  0.03513  0.07749 -0.37657 -0.21352 1.000 00

P41 0.51682  0.05180  0.28763  0.31669  0.20533  0.10996  0.37053  0.04993  0.14216  0.49284 -0.37707 -0.20742  0.08636  0.23226  1.000 00
i
210 ERAMH ERISP TR AR 12 AR T -
fife S A EH S (Y, - Vo), bRk R ik I
85.44% (£ 5) , HEP M, HE T £ FEARE gﬁm‘
3.46, FTHk K 28. 86% , Horf K G e A5 25 ML AR AT 1) WL B
ik O G, SR 1 B 0 55 T e |
AR 2. 66 , TTIR 3 22, 18% , 155 5 -4 5 BURGE s
i 5t 58 LR, 4 B S5 2 SR U5 55 T A eE iy b
AEAR M 2. 25, BTk 18. 71% , BL RSy bk 2 b A b
GEEES T A SR SR EV T W%
TEARME 1. 09, 5Tk R 9. 11% , 45 V 3 5 4 45 fiF 48 gg%ﬁi’
6 0.79,5THk % 6.58% o LA I E il Y, > WL 1L
DS T E A Y, > 1 AR 2 8 e

AP BRI, 235 S 1w R AR L) R T D R 0.0

130.4 260.7 391.1 521.5 651.8

i N W I A N 2 A N T QN N7 /N Bl B EFTMIRR LD
Fig.1 Cluster analysis diagram of provenances of Polygonatum
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G b R 2 B G, O 30 ) DR o I L bl R A
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ORIEAN (WAL 2 VL VE E S AL 24l xSk
TE AL PR 25 b S OML B BB, L B AR A R 2
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Table 4 Eigenvalues, contribution rates, accumulative contribution rates and characteristic vector of selected principal components
i H g3 i ok R Y, Y, Y, Y, Y5
AR AR A - 3.46 2.66 2.25 1.09 0.79
il &) - 28. 86 22.18 18.71 9.11 6.58
Fit sk R/ % - 28. 86 51.04 69.75 78. 86 85. 44
F 53 AT 1] TS 0.376 1 0.140 8 -0.298 3 -0.143 4 -0.401 3
5 -0.192 1 0.5450 -0.0759 0.2329 -0.0251
i E 0.377 9 -0.348 8 -0.087 7 -0.303 1 -0.184 2
R g8 R 0.047 2 0.536 8 -0.220 8 0.161 3 -0.274 3
K 0.238 5 0.167 4 0.436 8 -0.1432 -0.130 4
= 0.2922 0.093 0 0.3586 0.340 5 -0.333 1
=M 0.4350 -0.005 7 0.022 3 0.267 8 0.438 3
WARZER 0.297 7 -0.1919 -0.2085 0.589 4 0.193 8
BT 0.260 4 0.053 7 0.498 5 0.046 6 -0.074 8
R HR 0.286 3 0.114 2 -0.406 2 -0.024 6 0.1599
7 0.096 1 0.368 1 0.216 1 -0.2710 0.576 9
Z W 0.3121 0.2199 -0.159 1 -0.4189 0.086 7
z6 NEFMEMSANERNE
Table 5 Principal components values from superior provenances
i JE Y Yiioa Yiis Yiia Yiis)
W A8 7R 3.802 8 0.089 1 -0.713 5 -0.456 6 -0.308 3
=, 3.250 9 2.730 0 -0.0113 1.9157 3.250 9
1 3 B R 2.722 0 -1.1510 -0.8833 0.189 8 1.030 5
W % 2.508 3 -1.6867 -0.3332 -0.648 0 -0.3264
W] 2.062 2 -0.787 1 1.308 7 -0.941 4 0.424 0
RN -0.4902 2.948 5 1.2889 -0.470 4 0.208 9
Wi %2 -1.1816 2.609 5 0.712 4 -0.886 1 0.607 6
R -0.9837 1.4918 -1.743 0 0.583 6 -1.3252

INTT B . KBENV A 2 AR, NI R L S E
RO B, 12 2K T AL R R O, 2R 40, i /N T B I B
Fa S5, RS2/ AR ZE R K ik H 2 8 & R
3 #it5itie
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R 2R IS - R N 8 1
FWIR [ Bl U AT AR 2k S 2 0 B ) A 7
WMEEXER(P<0.01), 2T/ X EEA
A 3B AL 2 RE M 5 IR B R 2 2 0
8. 69% ,¥JIKF] 2015 4 R (b [ 25 g ) B E R
BF 6. 0% [ FR e, TR R AT R AR GE F R A S
FEREe 20 AR AT RS> A 4 A SERE, P KR T
T bR B 5 R, ZERORL R ST, I A T K B
- 50 -

o R, MUK 257 B, 22 B AR bR BR T VL Ah H R
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B, B2 E RS v ROIR 2R B AR I RO G
PEEAG, FE M R AR, 28O, R SE BRI R &
2 JE MR R e s B AR 25 AT AR KR IR S
T 25 BR55 IA - 18] A7 A8 G TR, A 15l 36 AN X AN T X
MRS 2R S RET T R EE, T —
A K T TR — DX A7 A TR 96 4R % B AT 200
(49 5% W) 53 B, el 20 B 355 DR 8] SC R 9 S e o 12
A GEMR T RIAE 0 5 A T, BiF STk Ry
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