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Abstract: Polygonatum cyrtonema, a widely used traditional Chinese herbal medicine that mainly comes from
the wild, could also be used as a food specific environmental factors influence the formation and the accumula-
tion of active constituents, therefore an appropriate environment is a prerequisite for production of high-quality
genuine this medicinal materials. This study aimed to explore the impact of environment factors on polysaccha-
ride and saponin accumulation to enhance the quality of P. cyrtonema. Rhizomes of P. cyrtonema were collected
from 17 different provenances of Zhejiang, Anhui and Hubei Provinces, China. Total polysaccharides were de-
termined by the anthrone-sulfuric acid colorimetric method and total saponins by the vanillin-glacial acetic
acid-perchloric acid colorimetric method. In addition, a correlation analysis between the main active con-
stituents and environmental factors was also conducted. Results showed that the content range of total polysac-
charides was 97.0-363.2 mg-g”', and total saponins was 24.0-62.6 mg-g™. Among the provenances tested, total
content of these two effective constituents differed. Of all 17 samples, those from Pan’an in Jinhua, Zhejiang
exhibited the highest polysaccharide content, and the sample from Liandu in Lishui, Zhejiang had the maximum
saponin content. Moreover, active accumulated temperature significantly affected polysaccharide accumulation
(r = 0.618, P = 0.008). The results indicated an appropriate low temperature could improve the polysaccharide
content in cultivated P. cyrtonema. [Ch, 3 tab. 11 ref.]
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A5 F Liliaceae 1) 2 {E 8K Polygonatum cyrtonema J&: 254 BRG AL IR M 2 —, IRZEAZY, X
AEGHHRG . WET(HEAMKIE), HAMTIRI . M. . &5 S e80T, S EHRET
1 AL U S 2R SRS . 2R A R IE T . BN . bURE . Bl At . R
/N L By X OB SE A S, B AR BARRG . DU EE . BGEICICRRRT SRR P B R
Mrb2ipt, ZAERER, rIENIRIKEC T . P4 . IR S S 25 G IR . i Ty
TR ARG I . BT U 2R R Y D A SR, BOR AR B Bk, SR I . R R R S B
2, HATZGMAD F BRI TRAEY, SR IZ 0 Tl o, 2R g, fd. i, sl
S, WL N ZIRERE I B R —, MR FE P ASWEE oA T R . TR R
A RO i B AR A IR R 1 8 A8 L 3 A MR DG PR 23 A, D Z AR EORS RO R RO . AL E
HEIE 2561 A= 77 i 145 PH (good agricultural practice of medicinal plants and animals, GAP)#&AEHF 58 FLAL ,
SRy VEORG G UR 1) AT A 22 ) AR 2R A i

1 A

1.1 KB

AR R IR 22 AR BORS IR 22 B ok BT LB, WAL AR, REEAEE R 1o AR 254
Ho3E B B M RS SR GE) (TCMGIS), T8 i B Y (digital elevation model, DEM) % 2 o4k : [1]
VU ETT i, MU RAE A BRI . 3% BRI N 7 Rl R RS e A PO =S, T
TIOVEAT 2 ~ 3 A B9 NBetE AT RARL, T V048 T 7K T S 398 DX 7K i Aol k2 F 58 e o 24 4 Ao T % D5 I
ALK La, 2013 48 11 i R (R25), 60 CHET, B, 1 60 Hf, THe& R
12 UFEE5RY

UV 2500 58 4h-RT W23 606 BE T (R =0 A A4 ) ) 5 DK-S24 70 R FA 0 i /K 38 s (LT 2R 15 S 3
AR T 5 AB104-N #1004 K7 (g5 B 4T A 2 A8 BT A BR2A w] ) 5 SWB5200 258 75 i BEAX
(L REf S A RA T ) o D-Hahs . LB H X M (P 25 APl sk ) s e, Jok 2
B WRBRIR . UKERIR . A AEEE. R R N Al
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Table 1 Climatic factors of Polygonatum cyrtonema sites
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G5 RAE . . . " s . . .
N/(°)  E/(°)  H/C RC BIE/%  WRUh E/mmo EE/C BEC RESC AUR/C
1 WITLWiK E# X 2845 11992 56692 223 76.4 1705 1502 332 28.4 33 6.3
2 WILEIKTFEE 28.14 12030 56748 214 79.1 1723 1538 317 27.6 3.7 6.6
3 WRLEIKAAPHE 2845 11949 56539 220 78.1 1727 1498 330 28.2 2.9 6.1
4 WITLEKPTTE  27.62  119.07 53967 222 79.9 1665 1565  32.6 27.1 33 6.4
5 WILEIKJESRET 28.08  119.15 57328 227 79.2 1695 1522 333 28.1 33 6.5
6  WiLafesIzH 2894 12055 46756 193 79.7 1663 1504 300 25.9 0.6 3.6
7 WIHTEIKZEEH 2852 119.09 48339 213 79.1 1690 1500 322 27.2 1.7 5.0
8 WL /KZEz=H 2882 12026 49291 209 78.4 1731 1491 322 27.6 2.1 49
9  WILmiKETEHE 2780 11972 45249 201 80.6 1560 1588 299 25.0 1.4 52
10 WHLMsHLINTT 2874 11862 51824 219 78.6 1752 1458 333 28.5 2.7 5.5
11 WhraMKaEE 2924 12106 4517.1  17.6 80.9 1591 1509 280 240  -1.1 2.1
12 WivCiE M ok 27.87  119.84 38985  19.1 80.8 1508 1599 287 23.8 0.1 42
13 WiLkiMEZe 8 2961 119.05 52618  20.7 78.1 1806 1405 32.8 279 1.4 4.0
14 WiV WIM 275 3047 119.69 48960 187 78.4 1876 1365 305 264  -0.7 2.1
15 WHLAEMHEE 2039 121.10 49656 192 79.8 1746 1472 30.1 26.2 0.9 3.7
16 ZEOBMFFHE 3064 117.85 51738 202 76.4 1850 1296 319 28.1 1.2 3.5
17 Wb A EE 2073 11391 5307.8 212 78.7 1741 1267 329 28.8 15 43
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21 REEEHNE
211 HREEAE& WEZABHRZERR 0.25 g, KEWE, MAKBRE N 80% L 150.0 mL, 80
CAR AR E 1.0 b, 338, BB A ZE# /K 150.0 mL, 100 C/K ¥ 42 1.0 h, b, HORi
FEAS R 250 mL, S B AR ECT 4 2 48 5 A9 D-JC/K A WHE X B 8.3 mg T 25.0 mL A s, InzEi#K
FEAY, PRl pg 0.332 g- L7 A X HER AT, B VKA 25
2,12 AR &g RS IBOW IR 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 mL 43l 248, mzEiE
KANEZ 2.0 mL, F oK HIMARBUECR 0.2% B AR A 8 mL, $£45), FEE=E, 100 CKIF
10 min J5 K 10 min ¥4, DLZEIR/K A28 0 B, [EAERAE, 76 520 nm AN E WOGEE(H . LA &
W BE (o) A bR, WOGEE(E (y) A bR il A i i 2, A4S A8 2 W (0 bn v il 2k 7 18y y =1.194 9x—
0.012 0, r=0.999(n=6), RMEEEH 0.033 2~0.199 2 mg, BUa] — L A, % 2.1.2 BE 1T 0 (54
GEPEIA, B8 0.5 bl e LB, S5 3 AR X FR HER 250 3.25% (n=5), &ML A B A5 2
h WEE . 4% 2.1.1 FATHI & 6 O il dh i vl AT B A PR, WU WO EEAA , 45 SR AT bR v D 22 Ry
1.54 %, FWA50 82 MR
213 #HsmREH o R 2L S SE R, CPAT 3 0, KSR IR 1.0 mL B, %
2.1.2 ME WO REE, TR BT
22 REHNE
221 HREEAE WESEEKRERKR 0.5 g, WEKE, MAHEE 250 mL, 80 “C/KIA 13 52 H
1.0 h, sFuETS . RS2 FRECT B R R0 22 32 2 % B AL 2.0 mg, BT 10.0 mL 28500, A B B
2%, Bl 0.2 g- L7 X B A VA TR, BEVKAR A o
222 AR ey sam) RS EOM IR S 0.05, 0.20, 0.40, 0.60, 0.80, 1.00 mL 4 5 i
IR 2 2 1.0 mL, 100 CKRBZET, 03I AR Bl 5% FERE-vKEE PR WK 0.5 mL, @ IR
# 0.8 mL, 60 C/KIA 20 min, HUH G FrkiBHIMAKZER 5.0 mL, $#£5], FEHEACE 15 min, DLHEEE
WA E R, RN ARAE, 78 452 nm R AN I8 OB REE o LART &8 W BE () RS AL bR, WROGREME () Ky
DA bR bR £, 25 R AR T bR B R y=9.718 2x-0.021 7, r=0.999(n=5), ZMHIEHE N
0.01~0.20 mg, HU[A]—Hbialfid ik, % 2.2.2 HAF 7 Bt e vils, B 0.5 h e KOG EE, 453
FHRT AR AR 25 7y 2.62% (n=5), KPR TIEWRER G5 2 h R . R % WIS ISR S 6y, 4% 0.6
mL, $% 2.2.2 #LL0E TS BRI, A5 RARN R E 22 3.20%, FWINARE %L R AT # 2.2.1 °F
Frilas 6 By i i i, o3 D e C WO BE (R AT B A PR, 45 AR X A o I 22y 4.38 %, R W] J7
BEEMRL.
223 At RS ERIE AR 2 B0 R — K 6 % 0.25 g, A il AGE RSB AT T
XF RSV, i 2.2.1 B A R, 4 2.2.2 B OB R, TR IR 99.3%~104.1% , AH X BR
e 24 1.63%,
224 HSmRELFONE ORGSR 2.2.0 A SAE R, CPAT 3 4, KSR IR 0.1 mL B, %
222 MEMOGEEME, TR H BT E 5
2.3 HESH

TE Excel 2003 ¢ i+ 51 o i 47 548 Ak PR A SR AE HIAE o 76 SPSS 17.0 Ge it 84 vh 47 5 K R Oy 22 47
B, BB 2 AL R AR 28 A BT 225, T A SO 5 EE A5 T A DG 43 #

3 RGN

31 FAEAMESHERRETIZEURIRESHER

AN [ Tl i 22 A6 BRI 25 22 0l B R i A BOfE AE B 3 25 S (P<<0.05) (3R 2), 2 W ot it 4 53 [
97.0~363.2 mg-g™, AT B AL 24.0~62.6 mg-go Ok H VLA AR 2 DR IR Y 2 48 O AR 25
R R RO R, LRI B EL L LI K T B ATV N SO BRI K GEE A DX 2 h
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ot R R L T e iy, 22 AR T 5 FH BRI V< e i 4 EL 0 & 19 SR iR 0 B A

MSRMEII BT R, 22 AL O AR 25 A S T I 20 e 2 iy DA DG G R (P=0.018) , R 2 16 ¥
RIS PO 2 A RO T 3 B0 e A R R LS, SR OIE S A0 R Rl b & I F5 i B 2 1R R 4
VA, TG A B A 7 TP A IS AR 4 3 PR S Jo e A ] i A A T OB 2 B 1) B
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Table 2 Contents of polysaccharides and saponins of Polygonatum cyrtonema from different provenances (x+s ,n=3)

% Tl 5% 4t Z i/ (mg-g) BH/(mg-g") || % Filt 5% 3t Z Wil (mg-g")  BH/(mg-g")
1 WL K SHEHT X 97.0+29 ¢ 62.6 +4.6a 10 WiTs Myl 2391 + 124 ¢d  37.1 £ 3.8 de
2 WL K A 1044 6.1 ¢g 540 £ 04 b 11 WITHEMEEHE  2267+97de 470+ 14c¢
3 WL KPR 153.6 £ 1081 319 +28 (g 12 WL SR E 2999 +159b 343+ 1.9 ef
4 WITEi K KL e 2105 +23e 320 + 1.6 fg 13 WiThiMER e 2548 +8.0¢ 272+ 0.7 hi
5 WITLE K B 5t 2107+ 124e 405+ 1.7d 14 WiV 2k 2142 +99 e 46.6 + 0.4 ¢
6 W4tz 8 3632+ 142a 241131 15 WiT@X%EE s 2177+89e 38.1 + 3.8 de
7 WTEikZE S 1432+ 7.0f 413+0.74d 16 ZEBMFHE 3023 +£11.5b 240+02i
8 WL KZE =8 2121 44 e 27.1 + 0.4 hi 17 Wb AR EET 226.1 + 123 de 28.0 + 2.0 ghi
9 WL KST E 3007 +3.0b 527+21b

YT« 1] — B0 e A [R] /N 5 3 S B 3R i S A 2 0 56 5% 8835 7K F- o

32 HMEZAEBREIEFUNIRESBNEEREE T

B 12 A EBR T HE R 2 (B, (), x(TESBUR) , xR, s PR R
FE), ws(AF HBEIS R, oy (AEREK L), ao (38D, 20(7 H i), x0(7 HFEAR), »0 (1 A SRR,
an(1 HPFE) o By AR AL, 5 R R A

PABD IR M 0 A= 25 1y B R4, 17 AR i 9 22 W AL B B 2 4, SR T A8 181U 23 A 7
W, DIBR B RE RN A AR, S HUB TR A R X R 19 2 Rk R D5 R . 51=66.948-0.000 9 x
(r=0.618, P=0.008), W] 2 4£ AR 25 b 22 Wl e 20 5505 476 3 AU 18 AR 2 38 (P<<0.01) TR K &R o

HI ZAE TR =S p 20 | S SO B SRR T AR OGRS T i (GR 3) R, ZAE TR AR =
h 2R R S A O, ARG S BUE (P=0.008) , AP 87Tl (P=0.038) , 7 H #x#ii (P=0.064)
7 AP (P=0.075), 1 A & AR (P=0.024), 1 A FESR (P=0.037) 5 11 it o 805 12 MES
BT R R, B A R — T .

4 5t

AWIEFEHESL T LA B 0 AR o it 19 22 6 BEORS AR 25 SR T TR o O R T i s ) R AR I
A SR 2 AR EGL, REE . AT O TR A0 3 PR ORI M ZE A LU, e T B ah i I A
BT ¥ s Sl J5 ks a8 R, N T 20 A BORS PRSI 1 SR A
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Table 3 Correlation analysis between contents of 2 kinds of main effective constituents and environmental factors

oy T H 2% 4 i 2 BUR T FARNREE R RNR
2 Person 5G4 -0.056 0.217 -0.618%* -0.507% 0.328 -0.194
OB 0.830 0.402 0.008 0.038 0.199 0.455
LR Person H] 5 E 0.349 -0319 0.117 0.041 0.058 -0.225
PR ) 0.170 0.212 0.654 0.876 0.824 0.386
L) | GREH S 4 TAERR TR VARIGE 1SR
2 Person #1561k -0.096 -0.185 -0.459 -0.443 -0.545% -0.508%*
PR R 0.713 0.476 0.064 0.075 0.024 0.037
B Person 1561k 0.386 0.050 -0.129 -0.163 0.140 0.231
3 T R 0.126 0.848 0.622 0.531 0.592 0.372

BT R 1% R FE K5 * Fom SPRFH KK
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ZAEHORE R 25 b S R S R0 S R R B 0 B 3 A 5 (P<<0.05) o 7E 40 AR AR EL B E
RIS, SRR, B A EEUCEAA S B H 1 LR AL B Astragali radix, A7)}
Dendrobii caulis % Z2 T 254 v A7 B0 3 Sl AR 52 WA 22 A6 SRS AR 25 v 20 B R ) di 2 B R 58 PR
T, SEZWBRABE AR KR, RYAERYE SHMRERA A T 2280 R, SRR EY
ZHEE S R IR IE A — B0

HR 2B A R A P a2 B 2 e 8 A A T AR AR, U BRI S 5 R 2 4k
RSB S A A OC s AN TRl R 245 b 8 [] — S 0 3 R B I 0l 20 AT 45 R 3R B - PR R R B 5
W= R A af AR AR 5, B —RE IR AR T T, A 0800 45 o I PR 5 R 38 2 22 A P 114 SR IR ] Oy o 2
LR A AR S RIPFOR R B R R R A G B N T, W SR AR — P R
ABIETE s 2248 BORS Hh o 2208 0 S 0 i o 0O LU, e 5 Ao | i 7 M A E A o RO SE I, 2
ARG B AR R H AR AU 5
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