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BREF DRI FAHERLSETOETL, ZRAN.DERLARELALEFTHNA, TEEES FHLEBEA, & 146. 89
mg/g BAK £ 54.28 mg/g. M B FERM KM AR I & A% 44.87 mg/g, B L ERFBHK, LR TH AR
REZASA,EMKPEAD 142. 11 g, ZBHMFHEE, DEFHRAEAKNE HMRARAZEFLARXERARIF L8R
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Study on the chemcial composition variations of
Cistanche tubulosa during the whole growth period

WANG Xinhong, GUO Yuhai”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract  The objective of this study was to clarify the dynamic patterns of the chemical composition of Cistanche
tubulosa during the whole life cycle. The variation on dry weight and the contents of soluble sugar. starch, echinacoside,
verbascoside as well as mannitol in C. tubulosa were fully characterized. The results indicated that: 1) The contents of
soluble sugar consistently decreased from 146.89 mg/g to 54.28 mg/g during the whole growth period of C. tubusola .
The content of starch increased during pre-elongation stage while decreased rapidly after germination of C. tubulosa.
The highest content of starch was 44.87 mg/g. “S” type increment was observed for the plant weight during the entire
growth period,and maximum value occurred after elongation stage. 2) The contents of pharmacological ingredients in
C. tubulosa corresponding to the same weight were not varied with seasons in the nutrition growth stage;however, the
increment were found for the contents of those effective compounds with the dry weight growing of C. tubulosa; The
highest contents of echinacoside and verbascoside occurred at pre-elongation stage, which was successively followed
by elongation stage,squaring stage, flowering stage,and pod formation stage. The content of mannitol increased before
July in the nutrition growth stage, and subsequently decreased until the end life cycle. The accumulations of
echinacoside, verbascoside and mannitol were continuously observed over the nutrition growth stage. However, their
contents were decreased in the reproductive stage.3) The content of soluble sugar exhibited significant correlation with
the contents of echinacoside along with verbascoside, and the correlation coefficients were 0.87 and 0.89,
respectively.
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AHIFFE LA AE AR 25 S B4R T 5 T A8 46 YR
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TUAE A, R R U] A A IR DO o i AN T L 7—
10 F O 8 46 P OCE DRl A 30 L 7 R AR )5 4
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MG R R 7 SO 8 B R AR & 54, 28 mg/g.
VE M Btk 2 I Ry A A ST PN B A A PR AR A R R
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Table 4 Changes of dry weight,soluble sugar content and starch content on C. tubulosa during the whole growth period

v AR A/ TE R it/
=i HCRE A 1] +E/ g/
. . . (mg/g) (mg/g)
Growth period Sampling date Dry weight
Soluble sugar content Starch content

2014-03-10 8.51F2.28 ¢ 146.8942.02 a 22.26+0.06 g

2014-04-10 10.98=+1.11 e 137.7248.22 a 22.50+0.03 g

2014-05-10 21.81+2.73 de 142.19+0.26 a 24.67+0.58 efg
A A 3

2014-06-10 28.8340.97 cd 143.8544.93 ab 25.87+0. 82 efg
Pre-elongation stage

2014-07-10 62.354+1.67 ¢ 130.66+0.62 b 28.4541.43 ef

2014-08-10 114.224+10.22 b 96.404+1.92 ¢ 39.82+3.33 ab

2014-10-10 120.26+9.23 b 84.0745.33d 36.2540. 88 be
I CR D 2015-03-10 142.11+8.43 a 82.64+6.68 d 44.87+4.44 a
Elongation stage (under earth)
i () 2015-03-20 145.4546.39 a 64.4740.39 e 33.9340. 25 cd
Elongation stage (over ground)
B 2015-04-20 148.82+0.45 a 58.000.39 e 29.3441.14 de
Squaring stage
JF e 2015-05-10 148.3541.69 a 54.974+1.07 e 25.2040. 18 efg
Flowering stage
Iy A= 2015-06-10 149.80+0. 14 a 54,2840.51 e 23.86+0.67 g

Pod formation stage

2.3 BEHANEEEFTHRRFE . EELEE.
HEEST

231 FHRAKXBZLEEAFTHAMRAF . LELH

¥

(6

M5 AT UL LA R AG H R B R AR >
A = B 0 > JF A6 30 > 9 21 e i 0], B A AE M
WE RN M AAC e, TSRS RESLETH

B S T v R AR R L A R A DT P Tk B 1
RAPKIAFA R G & B o 179, 11 mg/g, 3 1
RAMEAN 19. 81 mg/g. KK EHEILEIT
Fi R R O 46, 60 mg/g, HRIE U BEAR Y 7. 83
mg/g. WS EARMKWINEH 26.59 mg/g 7t
% 41,05 mg/g JRJF LR FEAR, 76 Hh + 5 A B 3Rk
S M B AR 7 0 R R R AR 2 15. 57 mg/g.
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Table 5 Changes of medicinal composition contents on C. tubusola during the whole growth period
A _— MR R BN AR R
I 2 HURE R 1] "
(mg/g) (mg/g) (mg/g)

Growth period Sampling date

Echinacein content

Verbascoside content

Mannitol content

2014-03-10 179.11£11.49 a 46.60+6.86 a 26.5940. 87 ef
2014-04-10 173.64416.73 a 45.19+1.66 a 27.114£0.68 ef
2014-05-10 104.114+17.68 b 37.77+2.10 b 34.7340. 27 bed
A AR
2014-06-10 109.08+18.83 b 37.994+1.00 b 34,0543, 54 bed
Pre-elongation stage
2014-07-10 66.224+11.13 ¢ 15.55+1.44 ¢ 41.05+0.58 a
2014-08-10 41.14+4.25 cd 13.37=+0. 34 cd 38.99+1.54 ab
2014-10-10 38.4742.80 cd 13.75240. 96 cd 37.44740.72 abc
I CR D 2015-03-10 35.78+1.43 d 12.1342.02 cd 33.80£3.40 cd
Elongation stage (under earth)
R G D 2015-03-20 26.8941.09 d 11.5940. 64 cd 31.2142.79 de
Elongation stage (over ground)
B 2015-04-20 23.75+0. 64 d 9.6540.51 cd 24.7540. 90 fg
Squaring stage
J e 2015-05-10 20.79%+0.68 d 7.9240.45d 20.0940. 66g h
Flowering stage
W kT 2015-06-10 19.81£0.42d 7.83%0.13d 15.5740.28 h

Pod formation stage

232 BRARELAFHADRIF . LRI
FOHEHREZTEAR
A R R SR 3 1 | B 8 A0 T R R B R
Bt 78 28 F W3 & 0 e T @& e B IR R
(R 6), = BILEA AL A AR M OR M 42D I3k
B ey - SO FA SR 3G L B B8 AR W A0 H 8 e R AR
Sy 5. 08.1. 73 Hl 4. 83 g/#k e ALSHAE K 3
FiA RS R T IR AW REAR . DL B B R i
AL AR BT A RO A By SRR T R

2.4 EHESRRFT.ERAERET . HEESE
RIHE X

XA A6 PR AR 25 45 W0 J5 B o B9 A O A 2 B i
CGR DR & B SR H & 5 B R
O B IE AR O A 5 R Ko 0. 87 A O. 89,
BB TR K MR S BB AR S

BN EEMC HCRE N 0.97, HEESTES
B &8 A S N IE A O E R A F
K,

3 \_‘j_ \/b\

-1

3.1 BERANELEBTHEKLZFENURENL
M

T NAIE T2 2 38 2 I Bl 3 46 PR AR 2B L A 2R
AT SRR R SR — A BT
(IR LAV N5 {1 NP o S I N A N
Xt 8 IR AR A B BOAN [A) A 03 AN [R) R /N A6 TRV A b 47
WORE A2 TR SR L R AR WE R o e A
45 R UL IR IR A K B BAS 76 AR A RO o 7
AZFETEW L5 E RN THERRBEK. B
A O A A O A B A A AR A O R
S T AN BB A AR H 5 e D) S T S AT
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Table 6 Changes of medicinal composition accumulation on C. tubusola during the whole growth period
LR i FARFG I BN BENEH HeEsms R E/
H R (Y/M/D H/(g/H SRR/ g/ (g/#)
Growth period Echinacein Verbascoside Mannitol
Sampling date
accumulation accumulation accumulation
2014-03-10 1.50+£0.40 f 0.3840.09 e 0.23740.06 f
2014-04-10 1.9440. 34 ef 0.50£0.06 de 0.30+£0.02 f
2014-05-10 2.36+0. 64 def 0.83=£0.12 bed 0.76=40.10 ef
A K 40
2014-06-10 3.11£0.47 cd 1.0940.01 b 0.99740. 12 def
Pre-elongation stage
2014-07-10 3.844+0.60 be 0.96+0.09 be 2.74+0.09 ¢
2014-08-10 4.64=+0.33 ab 1.5240.11 a 4,44+0. 39 ab
2014-10-10 4,6040. 34 ab 1.64+0.10 a 4.5140.40 ab
R CR 4D 2015-03-10 5.084+0.35 a 1.7340.30 a 4.8340.64 a
Elongation stage (under earth)
i (s 4 2015-03-20 3.9040.04 be 1.69£0.14 a 4.56+0.52 ab
Elongation stage (over ground)
P 2015-04-20 3.61+0.05 be 1.4740.11 a 3.76+0.06 b
Squaring stage
I 2015-05-10 2.4240.07 def 0.92+0.03 be 2.34+0.09 ¢
Flowering stage
HRLEFH 2015-06-10 1.784£0.07 ef 0.70£0.03 cde 1.40£0. 06 de
Pod formation stage
7T BUAKEEYRESESENHEXREH
Table 7 The correlation coefficients between material composition contents on C. tubulosa
S CIRGRES Fene iy TR MR &R BEARETSE H&HEESE
- Soluble sugar Starch Echinacein Verbascoside Mannitol
Parameters
content content content content content
CIRGRcS /aing 1.00
Soluble sugar content
e —0.36 1.00
Starch content
AR GH S & . —0.54 1.00
0.87"
Echinacein content
BRI T TR 0.97"
‘ 0.89" —0.54
Verbascoside content
H- 5 i 5 0.47 0.52 0.08 0.11 1. 00

Mannitol content

W oxx FIRAE P=0.01 KF L HA LR,

Note:Data with® x* "are significantly different at 0. 01 level.
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