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[ Abstract | Objective: To study on the accumulation of secondary metabolites in leaves of Apocynum
ventum and Poacynum hendersonii, reveal the main difference s between them and clarify certain regularity.
Method: In July, August and September, 33 samples in different habitats were collected, and then the contents of
chlorogenic acid, rutin, hyperoside, isoquercetin, astragulin, quercetin and kaempferol in leaves were detected by
ultra performance liquid chromatography ( UPLC). Finally, the data were analyzed by descriptive statistics,
correlation analysis and cluster analysis. Result: The standard deviation of chlorogenic acid content in 17 samples
of A. ventum and 16 samples of P. hendersonii was 13.24 and 12.59 mg-g~' respectively, and the standard
deviation of rutin, hyperoside, isoquercetin, astragulin, and kaempferol of them was 1.00, 4.76, 3.62, 0.23
mg-g ' and 0.27, 0.82, 0.59, 0.03 mg-g . The main components content in leaves of Poacynum displayed low
(July) -high (August) -low (September), while Apocynum displayed gradual increase in these three months. 33
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samples with distance between clusters equal to 15, can be divided into four categories. Conclusion: Considering

from the stability of the main component content, Apocynum leaf was preferred in development. Although the main

compositions of Apocynum leaves and Poacynum leaves had certain differences, the content of main chemical

composition was not effective to distinguish the Apocynum and Poacynum because of the influence by habitat and the

harvest season. In case of no strict requirements, especially when focusing on the main compounds, they can be

used alternatively. Altay, Jeminay, Ili and Changchun would be the better planting areas in respect of planting

areas.
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Table 1  Sample number, location, collection time of Apocynum

ventum and Poacynum hendersonii

% w5 M Al || A &5 25 A b
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2.2 @AM ORI Waters BEH C, (3 i £ \

(2.1 mm x 100 mm, 1.7 pm), ¥ 3 M Z 05 (A)- ¢

0.2% Z.T8 (B) IS AR L (0 ~4 min,5% ~14% A ; 1723

A;4 ~15 min, 14% ~23% A;15 ~ 20 min,23% ~
35% A ;20 ~ 22 min, 35% ~ 55% A,22 ~ 23 min,
55% ~5% A;23 ~33 min,5% A) , F:H 30 °C, 7
0.29 mL-min ", K K 360 nm,
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Table 2 Linear regression equation of 7 compound to be tested
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Fig.1 UPLC of Apocynum ventum and Poacynum hendersonii leaves
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Table 3 Determination results of component in leaf of Apocynum

ventum mg-g- !
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% M I3 5 R KPR/ g MR
4R Y =137X +1 240 4.62 ~462 0.998 5
BT Y =4 480X 13 700  4.00 ~200 0.999 9
S Y=5830X-22100  8.00 ~160 0.999 8
S % Y=6090X-27 100  3.80 ~190 0.999 8
£ RYAF Y=7 230X +2 530 4.12 ~206 0.999 5
Wi % Y =6 440X 58 800 4. 00 ~200 0.999 3
1125 1 Y=12200X =78 700 11.2 ~224 0.999 8
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L14 7.88 0.29 0.73 0.85 0.04
L28 4.49 0.25 0.70 0.51 0.00
L11 36.5 1.03 2.59 2.14 0.07
L30 10. 4 0.53 1.00 0. 80 0.02
L18 43.2 0.37 3.11 2.31 0.09
L24 29.3 0.4 2.49 1.81 0. 06
L10 4.20 0.29 0.78 0. 61 0.01
L8 9.73 0.29 1. 06 0. 80 0.03
L20 10. 37 0.26 1.86 1.75 0.05
L9 3.03 0.22 0.67 0.55 0.00
L5 14.1 0.28 1.88 0.95 0.02
L6-2 15.3 0.26 1.24 0.79 0.01
L19 6.79 0.21 0.92 0.68 0.01
123 6.61 0.20 0.94 0. 69 0.01
121 6.74 0.19 0.91 0.63 0.02
L38 29.8 1.06 0.23 1. 06 0.07

B RBORT 0 HUNT L h S A S A A R
BORT 1 S vy B2 D 25 23 A, e J3E A 285 70 A 1) B
HP L L 2 {5 B A I 500 R AT 5 e 2 AR 0 o Bk
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Table 4 Determination results of 6 component in leaf of Poacynum

-1

hendersonii mg-g
45 MR WEER S4E AT BMER BZwH
126 8.48 0. 49 0.21 0.17 2.77 0.10
125 5.01 0. 00 0.22 0.93 1.03 0.02
L35 7.82 0. 00 0.25 0.21 0.57 0. 00
L37 8.42 0. 00 0.34 1.07 1.33 0. 05
L7 5.34 0. 00 0. 00 0.18 1.28 0.02
12 0. 00 0.48 0.25 0.27 0.25 0. 00
L12 2.26 0. 00 0.22 0.20 0. 62 0.01
L16  13.40 0.00 0.27 0.21 1.28 0.05
L34 9.26 0. 00 0.23 0.20 1.12 0. 04
122 1.59 0. 00 0.21 0.19 0.70 0.01
132 2.04 0.00 0.22 0.20 0.73 0.03
L1 4.99 0. 00 0.23 0.22 0. 00 0. 00
127 0. 80 0. 00 0.20 0.19 0.42 0. 00
L3 56. 80 0. 00 0.27 0.30 0.38 0.13
14 9.07 0. 00 4.33  19.90 15.60 0.97
L31 4.68 0.49 0. 46 0.27 0.51 0.03

L15  20.

80 0.00 0. 89 0.18 0.99 0.09
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R D 25 3 A 5 AR 0 0 25 2 ORI W, 0 A PR I o 5 0
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HAEAS B bR 22 R B, BRI R R =
PH SRR BT PR R BT 2k
R KO AR e A ;2 SR 5 o P A JRR AT
PR P BT B2 5 R 9 80 5 R 2% 180 5 i B
PE I B BORE R T2 AW, | iR, R4 A AN T
A M B 2 A SRR R TP A S R R R RO
AR B R 5 AR SR IR A, FRR R A5 O R
BOHE B T 22 K T 2 A R, 3R A A R AP L Rl
By B R T AR E o

il O o AN R A 0 5 R 64 R X 2 A

Table 5 Test data description statistics of Apocynum ventum and Poacynum hendersonii leaves

M AH N bl 22 e i /me-g !

/mgg Gilh AR SubR BmR GabR i e 22

R 2t R 17 13.24 3.19 0.55 11.37 1. 06 5.34 13.24
i Hz % 17 0.19 1.87 0.55 1.67 1.06 0.00 0.19

4 v MR 17 1. 00 3.91 0.55 15. 69 1.06 0.23 0.99

T 17 4.76 4.10 0.55 16. 87 1.06 0. 21 4.175

St e &= 17 3.62 3.93 0.55 15. 81 1.06 0.73 3.62

R 17 0.23 3.94 0.55 15. 88 1.06 0.03 0.22

xR 53 16 12.59 1.25 0.56 0. 31 1.09 10. 05 12.58
4 Y BEF 16 0.27 2.08 0.56 3.38 1.09 0.28 0.27

=N B 16 0.82 1.02 0.56 0.05 1.09 0.97 0. 81

W= 16 0.59 1.23 0.56 0.08 1.09 0. 80 0.59

e e 16 0.03 0. 82 0.56 -0.61 1.09 0.02 0.03

JERAN R 7 Bl A 2 B Y A2 Al WL A BE AT HR R
Mr, WL 6. A BLA A R AE BT A I Ay B 5 8 B, R
BT HAR,8 A9 A R AR AGE S FR I &
W7 HAL,8 Am,9 ARk,

i 1 Mk A B, BRI AR AL R DAL S E
7 i B v T R AR B A B, B A RR I R

Hh e 2 ) R ] ) 2 A R e 1 B R T P
F1 540 L A9

2.4.3 K INECHE BRSBTSk L RRRT 2 A
PR PR G I A 3l R AT AR SC 20T, BRI v e 22 B
T FM R B B A A LA A A R IR A G
(P <0.01), it Bz 3 55 oAt il 50 8] 77 16 — %€ 1 12
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Table 6 According to months analysis in change rules of chemical composition of Apocynum ventum and Poacynum hendersonii mg-g
Ak o £ IR ik e R BT M St R BRI

ol BRuE2E P bR E bRERE O E bREE M ARdEZE TE bRdEZ

R 7(n=6) 3.47 3.41 0 0.25 0.21 0.11 0.20 0.36 0.66 0.90 0.02 0.04
8(n=6) 9.37 20.56 - - 0.25 0.30 0.21 0.30 1.01 0.35 0.04 0.05

9(n=5) 7.82 3.87 0 0.21 0.25 1.82 0.22 8.79 0.57 6.76 0 0.43

B A R 7(n=5) 6.79 2.93 - - 0.29 0.13 0.78 0.14 0.68 0.13 0.01 0.01
8(n=5) 9.73 15.83 - - 0.28 0.06 1.06 0.98 0.80 0.72 0.02 0.03

9(n=6) 22.30 12.12 - - 0.33 0.40 1.06 0.98 1.40 0.61 0.05 0.03

HASG s 5 ERRAS [R] B 2, % A0 bR o 4 R TR 5 4 22 Bk
BT SRR R T B R AR R
FASE, T et B 3R 5 e Z A7 AE 3 I A

x7T FHREEARTHRAREEXESH

K(P<0.01), T2 BEH 19 5 = 9 Z A A7 12
FHIEMHK (P <0.05) , 22k 5 T it e X1y
B S T ) O

Table 7 Simple correlation analysis of 7 component in leaves of Apocynum ventum and Poacynum hendersonii

LiES % 2N Wit B2 R G 2B T SiHiit e R L RWA
FRE(n=17) 2% IR 1 -0.182 0.038 -0.008 -0.014 0.127
it pe % -0.182 1 -0.101 -0.123 -0.073 -0.099
G 2R 0.038 -0.101 1 0.982% 0.967% 0.982%
BT -0.008 -0.123 0.982% 1 0.985% 0.985%
S % -0.014 -0.073 0.967% 0.985% 1 0.985%
Eryty 0.127 -0.099 0.982% 0.985% 0.985% 1
Bk (n =16) LRI 1 - 0.658% 0.726% 0.863% 0.898%
i e R - - - - - -
B 0.658% - 1 0.136 0.445 0.620"
T 0.726 - 0.136 1 0.890% 0. 644>
St R 0.863% - 0.445 0.890% 1 0.888%
EPaE e 0.898% - 0.620" 0.644% 0.888% 1
.Y P<0.05,”P<0.01,
2.4.4 RWFIEEESN HRWHILGTE s snsmmnsrz
FA0r, AT R RR4E . DISGIETR (4 2Bk M Table 8 Accumulated variance of six factors
R MR T VB R 6 Rk e & AR 15 it e TERA /%
g7 A8 gEFT KMO ( Kaiser-Meyer-Olkin ) A1 B 45 SR I 3.897 64. 94 64.94
FHE (Bartlett) 3K B 4G 45, Pl R 32 0020 12 & W 1. 180 19. 67 84. 61
% B KMO {4 0. 786 , Bartlett BR i K 36 14 55 11 T 0.812 13.53 98. 12
0, KW Pk 22 i il A #ATH T 1. F A0 5 S % 0. 069 115 99.29
PR il R 1 7 22 WL 3% 8 JIT R o Gk IR R 4 22 Bk HF % SYAF 0.031 0.52 99. 81
PR F B RRAE(E > 1, J5 22 STk %6 84. 61% , [ itk 44 s 22 0.012 0.19 100

T2 D T M < 22 WA O 2 o0 o
DAL I R F 4 22 B N 515 23 E 4T R 2B 0
TR ARG R K PR 275 Mk (Ward
5,26 5 2 a) B R R TE O 7 ik R BERCIGBE Rk
- 66 -
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Fig.2 Class diagram of clustering analysis of Apocynum ventum and

Poacynum hendersonii
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XA BRI 55, B 381 % £ 18 0 ] 38y 4% 2 A JpR AP A
S T S — 2 (B R S S NI
2 A= 25 44 A 22 o L S B AN TR

5 A JOR A L JRR R 2 SR 5 B R A 7 AR O A
ANTR], AT REE IR O 2 IR A R AR AT AR 22 5 o BT
S BUAH P 1A TN 1) 2 DR TR A BRI RE AT M B IR AR A 3
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T PR S A AR IR o (R A W PR DN % i R
B A ) U R R 8 R RN R Y T 4
L A R L RR 2 TS SE AR A R AT L A AN [ 9 AR
O3 SR BRI R 5 T A OGP A 22 SR X P 22
S8 TE e AL DN 3RO BT DN R S BN, i Tk —
BT

LA BRI BRI 7 Ao A i B AR R A
A, N 7,8,9 H 4k 3 A7 B8 o B & K, FRR &2 B
R e AR A ML, T 29 A R S BB A0 T i a5, 4k
JEUIR 5 3 I B AT 3 () B9 AR A A (EUR 5 2 A R
), FRR PP 2 DR 5 5 B 5 A SR MR R A
T S, A B A R TR A S B St
B BT G 22 50 T R B G
PER BB R F K, Al 5 A R ok g0 1Rk A2 . 7
Brih Sy, BREE R 760 2 A R L RR U A A3 7 0 1 R
SEAMRRIE M, W H HRR 2 A R 5 % 3 5
TR

i3 P A, R DR R <G 22 Bk RT LAAE Dy 33
AN i B FE R0 AT, $4 IR a0 DN A AT Y RS
Iy BTHs 33 SRR AR SR TR BE B O 1S oy O 4 2K
o SRR A I RIER DU 2K A S I R R B
AR DA R R G T B A8 % o A M
BT B 4% 8351 R T B B AR, D BRI R R R
HATFRME

Zi L, BOR A JRR I A RR I A 32 R o A A
—EZE 5 AN RS SR E R SC R Al
TR R B AN BE AT RLIX 2 B A R S R
M, ZEAEBA A ZOR M R RO EA L
oI 2% 45 14 3 28 B0 ) A TS, i LR T 5 I 32 218003
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