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Correlative Analysis Between Change Regularity of Chemical Composition and Organizational
Structure in Rehmannia Glutinosa Libosch

CHEN Suiqing, CHEN Yan, JIANG Di, ZHANG Fei(Henan University of Traditional Chinese Medicine, Zhengzhou
450046, China)

ABSTRACT: OBJECTIVE To study the changes of chemical composition in Rehmannia glutinosa during the growth process.
And to determine the correlation between the accumulation trends of main chemical composition and changes of organizational
structure. To determine the best harvesting time of Rehmannia glutinosa. METHODS Content of catalpol and verbascoside in
Rehmannia glutinosa were determined by HPLC; monosaccharide and oligosaccharide in Rehmannia glutinosa were determined
by the method of RP-HPLC-RID; polysaccharide in Rehmannia glutinosa were determined by the method of phenol-sulfuric;
amino acids in Rehmannia glutinosa were determined by automatic amino acid analyzer. SPSS software were used to have the
principal components analysis for each chemical composition to observe the changes of organizational structure through the
paraffin section and freehand section. SPSS software were used to analysis the correlation between the content of chemical
composition and organizational structure. RESULTS There were significant correlations between the content of catalpol and
the proportion of the xylem, the cortex; the content of polysaccharide and the proportion of the phloem;the content of stachyose
and the proportion of the xylem, the phloem of xylem, the cortex, the numbers of secretory cell in 85-5. There were significant
correlations between the content of amino acid and the proportion of the cortex, the numbers of secretory cell in Beijing-1II.

CONCLUSION The content of chemical composition in root tuber of Rehmannia glutinosa is higher from late October to
early November, during this period, the proportion of phloem in root tuber is smallest and the proportion of xylem in root tuber is
biggest, it is coincided with the traditional harvest of Rehmannia glutinosa.

KEY WORDS: Rehmannia glutinosa Libosch; chemical composition; paraffin section; dynamic accumulation; the principal
components analysis
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Fig.1 HPLC chromatograms

A—catalpol reference; B, D—sample of Rehmannia glutinosa; C—verbas-
coside reference; 1—catalpol; 2—verbascoside.
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Fig. 2 HPLC Chromatograms of monosaccharide and oligo-
saccharides in Rehmannia glutinosa

A-mixed control; B-sample; 1-glucose; 2-sucrose; 3-raffinose;
4—stachyose.
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Tab. 1 Determination of chemical compositions in root tuber of Rehmannia glutinosa in different periods %
aho Bl gis SRR FemE  BEENEYT KRY 2R AT B ke VCIN HIEIR

1 8 H15H 2.67 0.07 81.49 7.91 0.73 5.62 4.22 44.50 3.05

2 8 H30H 2.62 0.11 82.95 8.21 0.98 7.14 4.16 42.79 3.53

3 9H15H 2.72 0.08 85.30 6.19 0.62 7.45 4.99 48.80 2.88

85-5 4 10H2H 2.84 0.07 82.46 9.10 0.30 5.33 4.55 57.20 2.83

5 10 17 H 2.67 0.08 83.50 5.12 0.30 5.39 3.98 53.91 3.52

6 1mMAg1H 3.18 0.10 85.63 9.21 0.35 4.52 3.72 58.34 3.18

7 11 720H 3.19 0.16 78.74 6.31 0.61 6.74 3.57 54.31 3.49

8 8 H15H 1.78 0.16 81.49 9.65 0.72 5.72 2.93 46.27 4.36

8 H30H 2.13 0.17 79.23 8.59 0.39 3.99 3.10 49.64 4.38

10 9HI15H 1.68 0.10 82.01 8.55 0.71 7.25 4.04 46.28 4.42

w35 11 102H 2.04 0.11 84.42 8.30 0.74 3.41 2.35 46.52 4.22

12 10 17 H 1.58 0.16 82.83 7.78 0.46 3.46 3.13 52.09 4.37

13 1HHA1H 2.11 0.20 80.65 7.90 0.82 7.12 3.38 56.60 4.16

14 11 H20H 2.07 0.22 83.33 7.92 0.76 5.62 2.64 54.54 4.21
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Fig. 3 Cross section figure of the root tuber of R.glutinosa
A-85-5; B-Beijing 3.
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Fig. 4 Secretory cell distribution characteristics in root tuber
tissue of R.glutinosa in microscope
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Tab. 2  Observation result of transverse organizational
structure in root tuber of Rehmannia glutinosa in different
periods

PR ARG PR KR e

SR 1B E 1/ 7 N S T - g B
8HI1SH 030 021 143 048 82
8 H30H 027 017 156 055 98
9HI15H 024 024 1.00 049 84
1I0A2H 027 020 0.69 031 58
10A17H 022 039 076 047 87
IMATH 019 045 042 033 57
1MA20H 026 038 073 033 46
8HI1SH 035 013 271 049 128
8§ H30H 028 021 133 049 133
10 9AI15H 023 026 087 049 130
Jbx3%5 11 10A2H 026 024 1.10 048 177
12 107 17H 030 031 09 050 151
13 11HA1H 023 032 074 047 125
14 11 H20H 022 030 075 050 136

At i SRR (A

—_

85-5

O 0|9 N W AW

Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8 - 949 .



3 HERS
3.1 N[N S B PR 22 A 2 o B LR
H& | PRl R LUEH, 75
AR KRR, Hh B 85-5 HAR TP AERE. B
TR RS s 8 EIHES, 210 H )i
A AR ZE S, 76 10 A FAIE 11 H BA3
AR N EAKT; HEdbn 3 SHARP A
BE. BSEART S REEIERM, AT 1 AR
R E AR K. i R BRI 2 AN, R
IR SEREOORERE . MRARRE . KIORBE S E AR L
B ME4 R R, MR 20 S R —
AR N 2PrAB b, 7E 10 H s 3oy
FUG R ZE I, AR, RN, 7211 ] k.
AR TR — NIRRT A S R Bk
A, AR 10 Hrid] 2 AN ok v 25 05
ik, #EAN1 AE&EA s, IREE— N
KOV FERE P RERE ) R R TR, AR
(12 AR R AR A B 5 AR AR SRR
FRATFBE I A RBAR, 7ML 85-5. dbat 3 ZHh
TR S%LLR, EH PRSP S EM 10 H
VITFUGE BT R, 211 b is B R e SEhE
HOK IR S i o, BRI 40% 0L B, JEA
10 H 4 et B 85-5 th/K JRbil (1) & & A — At i 3
KA =R N, HEEREAR, b 3 5h
KR S B AEREN 10 At e H — AR M LTt
@, B 11 AR — MR K. b, 2
AR SRR A, SRR KRR R
15 2 SRR, Fealg 10 s 11 A
A, SRIEARYEREE— KT
3.2 N[E] IR S M v HRAR 4 2R 5 0 AR A LR
3.2.1 N[ A B He AR A D) i A 2R &5 R AR AL
H1 2 2 HPoR I 2 S nT DA, A 85-5 bt 3
52 AN PR DI R, dbat 3 SR B
JEIT 7 LGIAE — AN A K N AR, T 85-5
() Bz J2 o AN RE DD T A LA SR B S, T A
sty et bt B R R ) 7 50 0 AR T oy A ) T 1) B
) e e FAAR TR, RIVEI R 30 B o b A8 8 i ik /D>
P NS e o 1 Bl N T W 7)1 N e o R
IS EE
3.2.2  AN[RII TR Sy WA AN U AR A Hh B R
ML LR b5 AT 20 Wb 0 i, 0 o 7y 25 ok 2 434k 2
SENTTIF ORI, 43 W 40 5 b B R REE L 2 B ()
AT, R 2 AN DI 2

- 950 - Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8

A 23 DX ORI B BEAT T I - S BE B nl O
SR PRI AL 7 WA R 2 « 2 A b AR
REDI) T 0 06 240 J 2 2 AT AR AR A 2 RS JZ B A
BB o3 A, ARBCEBCAE 70 A, 70 Wi 2K
A B R o IBEAS Wl Sl Bt Y (H 85 10 £, )
BE 4 i) R P2 R] W23 b A S B 2 A5 R
H, 3 2 RSB ARFE AL, BIZE 10
AT — MK, 11 A0 0.
3.3 AN[AJI I ey o0 M

T Wt 2 TR SR TR R B BORMZ i
Ko EAEATR T LA BT FiLHh %
B B A R AR FOR R 2 1 Ag i, DLARER A
A G B P A L EAA IS R o B AE R
RO S S B A R H VP AT, ASBIT SR 32 oy o
K O AN IR AT IO 4 DN ERETRbR, R
i 4 D EREARBR I DTRR 2 SR A B S i o B fH
AR 25 25 FR bR I AT B EEEREAT A, 1521 2
AR 7 AN I B TR I SRS PP L, SR L
R 4o LREVHNEIRERW]: 2 AR EEINTES 6
LR G VRN R 5, BIAE 11 40, Hs s
e IR LS, SRR
T3 2ABMIERRE 9D RS BT E

Tab. 3 The accumulated contribution rate of nine chemical
compositions in root tuber of Rehmannia glutinosa

ARl S RFEE(M) b 2% 2
1 3.144 8 0.349 0.349

2 2.966 9 0.330 0.679

3 1.159 4 0.129 0.808

4 0.894 8 0.099 0.907

85-5 5 0.701 5 0.078 0.985
6 0.132'5 0.015 1.000

7 0.000 0 0.000 1.000

8 0.000 0 0.000 1.000

9 —0.000 0 —0.000 1.000

1 33376 0.371 0.371

2 2.076 4 0.231 0.602

3 1.718 5 0.191 0.793

4 1.2390 0.138 0.930

kw3 s s 0.534 1 0.059 0.990
6 0.094 4 0.010 1.000

7 0.000 0 0.000 1.000

8 0.000 0 0.000 1.000

9 —0.000 0 —0.000 1.000

H# 3 A%, M 85-5 LR ECA 4 I,
BIFTERE CEH T 90.7%, LA AN 4
ANBEIRL, ) N R AE [ 5y -
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Tab. 4 The comprehensiveevaluation results and rank of seven periods for the root tuber of Reimannia glutinosa

Lyl SRR i) H— R HERAY D) EERS )y LR VN A R 4
8 A 15H 20.637 17 35.903 84 17.435 52 -12.056 10 22.146 96 6
8 A30H 19.090 99 35.930 34 17.474 30 -12.056 50 21.566 60 7
9H15H 21.614 16 37.901 62 20.840 87 ~14.540 09 23.460 37 5
85-5 10H2H 27.494 01 39.075 85 19.275 14 -15.206 37 25.856 10 2
10 417 H 25.450 72 37.660 14 22.437 99 -14.234 08 25.110 44 3
1HALH 28.878 17 40.066 37 19.858 41 —14.635 44 26.894 42 1
11 A20H 25.533 84 35.503 93 20.468 19 -15.15123 23.978 86 4
8 415 H 21.731 41 —21.624 7 —28.036 4 36.8100 5 2.9930 4 6
8 130 H 23.378 99 —20.923 6 —25.1772 37.5176 1 4.5154 6 4
97151 21.851 01 -20.390 3 —28.659 2 38.0960 5 3.4093 8 5
bxi3 5 10H2H 22.648 56 —24.749 2 -28.262 9 38.5329 7 2.7922 2 7
10 417 H 2477470 224025 259799 40.3327 8 4.9569 7 3
IHALH 27.187 61 -18.050 6 255104 40.4246 7 7.1083 5 1
11 420 H 26.471 13 —21.046 9 —26.594 5 40.6417 4 5.8891 0 2

3.4 AS[R]HHE B HOR hAk 2% A AR R
LA RS R AR O 43 A

K SPSS HRAFRE 2 A il Py 2 HROAR Ay B
BT 20 AR R, MRRTRE. K
TP IR AKRWIN R A S W
7 B A R AT AH DGR 3 B, 4 AT b R R R AT XU
(Two-tailed) 2 5 HERT R, 25 WK 5. 45 K.
Hhy 3 85-5 BROAR Hh A I e 5 AR S L A I

rhE BLACR 2% 2014 4 8 H 55 31 55 8 1Y

K ME(=0.852, P<0.05), 52 2 B E 7
FEPE(r=—0.830, P<0.05); ZFi&E5E R
i 52 5 2 E A S PR (,=0.762, P<0.05); JK IRk
OB 5 OR R L) 5 AR S OE A DG (,=0.884,
P<0.01), 55105z 35 v AT L 491 5 4 S =5 4 A %
(=894, P<0.01), 5 Bz )= 0% W3 AR oGPk
(=0.876, P<0.01), 57ruhd % H 2 2% 7
KM (r=-0.809, P<0.05); oAt 7 JC 2 35 AH G .
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Hgg b3t 3 S U P IR &S 2 e B 2
# IEA K (=0.861, P<0.05), 5404l u¥H &

RS TE B HHE AR E R AR LA K

2 AR (=0.852, P<0.05); HAhpsr G W2
FHOGAE

Tab.5 The correlation between the changes of chemical composition and organizational structure

A EIEAET | FERE BEIEHE  KEY 2 Gkl R iz i VN HHEER
1 5 i Ll -0.311 —0.628 0.291 0.762" 0.166 -0.382 0.269 -0.297 -0.472
AT A 0.852" 0.440 —0.243 0.094 —0.654 -0.391 0.448 0.884”  —0.046

85-5 PR -0.729 -0.372 0.105 0.226 0.746 0.289 0.335 -0.8947  <0.0001
B 2 el -0.830" —0.264 0.168 —0.344 0.669 0.532 0.363 -0.876” 0.647
Zanailiich -0.728 -0.138 0.245 —0.245 0.539 0.425 0.124 -0.809" 0.678
1 3 sl -0.453 —0.363 -0.075 0.607 —0.452 —0.474 -0.239 0.111 —0.206
AP LL A 0.711 -0.276 0.281 —-0.475 —-0.054 -0.029 0.221 0.509 -0.520

Jkm3 5 IR -0.693 0.049 -0.185 0.706 0.652 -0.085 -0.218 —0.674 0.224

B 2 Ll -0.666 —0.341 -0.257 —0.149 0.558 0.554 <0.000 1 -0.735 0.861"
Eaplixilial -0.697 —-0.154 0.175 -0.153 0.486 0.265 0.164 —0.749 0.852"

w: PP<0.05, PP<0.01,
Note: "P<0.05, 2P<0.01.
4 1tie

BN PR A2y, HURI RN IR, 77 i
SR KPR G LA P B A B 1 2 bR, M
DR B A 38 T8 B LB I 9 5 R A 3 )2 =
M RIS B U8 AR R B PR AR R A I
SR o 2 BT BRI 2 A E RO,
DRI, AR50 45 SR mT Dk b 3 () B A R A 42 (i 2
MR . WS RuF I s A R A S,
SRR B, M AR, AR L
Ko, HAEmRE . BELHT S 2B, 10
G AT eI R, 11 Ik B 5 KA,
MAE 10 HFAURERE B S0P 17 7 5t at s 3 =y,
11 AWIE B KB . s i AR ) 2 0 5 &
Bow, BEEERHER, &EEHEIC, X5
DY B B 8 o A ) R T AR B A AR A B A —
B, WA AR S5 MK A, B0 B A IR o
sl 28, B LA PR ) & AR B .
AT 20 Z MR, AL KL FEIR E =
AL L 3 WA O K H AR A — B, A A
AR BB Ko T B e A R B BT 85-5
1210 Q812 11 J01, &R & Eim, Mg
650 3 578 10 Ahus 11 Ady, &R
BB AT, 2 AR R B —E %=
Ft, HEEGEREONIEA—Z, H 2 AWFiLE
11 41 oy & il 3 e

MR SCRROE , TR U VR A2 A 85
T 50 5 0 s R R F 390 B 305 R A I 0 14 387 B 4
SRR A T, AR JBUHS Hh RE I TR
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5+ 2 2t 27 2 VR S TP M g AR v P (1) L 2R
L YR AT KA AT EVINCR, A
KL, HbEE 85-5 BAR AR I AR AL LA AL S A
iR T N PN R S A s A R
TR YE . Bl BUR A AT B B IO,
W (R R e s DR R B R BT 7 L
B B e IO 45 AL A0 J DR AT S PR B
AN SR 2 10 25 S ORI AT R AP
TR A O B v U I e B
BAE 1L AR, NS AL 8, Y
HGERBUPIRE& . F@ SOOI, e
SBEAETAR T AT LT, AT RESE T TR
AR BB 1 4 T R, ARTTOR L, %
B L W) B P ok AR T LB A S AT DR
IR, MR 2 S RS W AR LB DA G . 5
b, AWFIOE KB PR TP d R S R
Ll o WAL R H H AT BOmAT S, 0K D i B
TR 1 %5 5 S 2 BRI AR TR A A
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WE. BH F R4 e AW, ZBRRY5TR Lewis M@ R 4E R, JHRFTEAERIA L, ik H4& Lewis
M SR ) RAEAL, % 80 REARBAEA N R o AR . FRBBE(CTX) ., S84 R At A MBI S, F. K
FF (20, 10, 5gkg ), sk BA ZHBRBY S, . KA 0, 10, Sgkg™ ), h CTX AEFRLHES 3, 6,
9 KR EH CTX(40 mgkg ™ )sh, HARLELELH 20d, RS E G HAYB., SBRIYTHBIRBE, MIE
FeH . ke F PG mieA-F-2interleukin-2, 1L-2)Fe i /& 3R 58 B -F-a(TNF-0)K-F 9% e, ER SR it A, S5
AR BUGBARETTHIRT AL, SHHNTH, W5, THZAH B TR B F(P<0.05); $-4k % 6 i A Mok
$BEANFUGIRIEEE, MIBERZHFH TEEE, $8HEG. FHEALRRIF(P<0.05); REAMNELDHA S HAA R
#3 TNF-a. IL-2 KT, AH@BIZ AL, S5, PHEZARSGARBE(P<0.05), it S L otiAhm. ZHER
B3t Lewis MiJ& 4795 /) R 8 A A Rag el 48R, AR RAUH Ta 5 3R S MAE4540, AY &+ TNF-a. IL-2 KT %,
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Study on the Mechanism of Extracts from Fresh Dendrobium Candidum against Lewis Lung Cancer

WANG Jie', GE Yinghua', ZHOU Cui', TONG Yeling®, REN Zeming>(.Ningbo Municipal Hospital of TCM, Ningbo
315000, China; 2.Zhejiang Institute of Traditional Chinese Medicine, Hangzhou 310007, China)

ABSTRACT: OBJECTIVE To investigate the inhibition of mice’s Lewis lung cancer from the polysaccharides and alkaloid
extracted from fresh Dendrobium candidum, and reveal the anti-tumor mechanism. METHODS Lewis tumor-bearing mice
models were established. Mice were divided into eight groups: model group, cyclophosphamide(CTX)group, high(20 g-kg™),
middle(10 g'kg™) and low(5 gkg™) dose of polysaccharides extracted from fresh Dendrobium candidum, high(20 g'kg™),
middle(10 gkg™) and low(5 g'kg™) dose of alkaloid extracted from fresh Dendrobium candidum. CTX group was injected
intraperitoneally with CTX(40 mgkg™) on day 3, 6 and 9 following the administration started, the other groups were given
successively for 20 days, then the effects of polysaccharides and alkaloid extracted from fresh Dendrobium candidum on tumor
growth, spleen indexs, interleukin-2 (IL-2) and tumor necrosis factor-o(TNF-a) levels were determined. RESULTS Compared
with model group, the tumor weight in different doses of polysaccharides and alkaloid groups was lower. The tumor weight
could be obviously inhibited in high dose of polysaccharides, high and middle dose of alkaloid(P<0.05). Spleen weight and

EEWE: T mEERERIBH (2011B15)
fEHEN: £A, 5, @IELEPAM  Tel: (0574)87089095  E-mail: wangjie607@yeah.net

o FE AR S FH 252 2014 4E 8 4 31 3556 8 11 Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8 - 953 .





