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[ Abstract ]

Chrysanthemum morifolium from different geographical origins, and to provide the data support for their resource

Objective: In order to analyze the multiple types of chemical constituents in the stems and leaves of

utilization. Methods: UV-Vis spectrophotometry was used for determining the total contents of flavonoids, phenols, and
polysaccharides, and HPLC-ELSD method was used for analyzing monosaccharides and oligosaccharides in the stems and
leaves of C. morifolium collected from 9 geographical origins. Results: The stems and leaves of C. morifolium from Anguo
city, Hebei province (QJ-JY) had the highest content of total flavonoids and total phenols with the average content of (37.89 +
4.17) mgrg™" and (17.12 £2.00) mg-g~" respectively. Compared with other geographical origins, the contents of total
soluble polysaccharides were higher in the stems and leaves of C. morifolium from Zhengzhou city, Henan province (HBJ-JY)
and Sheyang county, Jiangsu province ( SYHBJ-JY) with the average content of (70.84 +1.08) mg-g™" and (70.32 *
2.90) mg-g ™" respectively. The monosaccharides contained in the stems and leaves of C. morifolium were mainly fructose and
glucose, and the disaccharides were mainly sucrose. Among them, fructose was the main saccharides in the stems and leaves
of C. morifolium. The stems and leaves of C. morifolium from Futianhe town, Macheng city (FBJ-JY) had the highest content
of fructose with (94.22 +6.20) mg-g~'. The result of correlation analysis showed that total flavonoids was positively correlated
with total phenols, while they were negatively correlated with neutral polysaccharides. Moreover, there were a strong positive
correlation between soluble carbohydrates (total polysaccharides, monosaccharides and oligosaccharides ) . Conclusion: The
stems and leaves of C. morifolium were rich in these resourceful chemical compositions, and their contents were various in

different geographical origins of this plant. The results provided a scientific basis for the utilization and industrial development
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of the stems and leaves of C. morifolium.
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®1 FESHFBEHHERERS

G5 FE 24 HE S 1/ m G
1 Zgg2ant BJ-JY 1~10 T ZM TR X 1/ B4 43 N33°52'17.15", E115°39'38.93"
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W, T 20 1.3.1 1 2. 1.3, 2 300 F )7 484,
WE MR GEE , JF 4 A5 -2 & 52 RSD, 45
W, SR R AR S Y 5 A Bogr i 5. 50,
4.71 mg-g~", RSD 43514 1.91% F1 1. 84% , F W]
D7k E R R AT
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1 BJ-JY 11.36 £3.01  5.71+1.48 37.07+1.46 26.64+1.58 63.71+1.65 56.17+1.81 31.91+1.24 —
2 CJ-JY 8.84+1.32 3.96+0.64 23.17+0.78 12.37+0.44 35.54+1.11 40.41+£2.02 24.50+1.03 —
3 GJ-JY 17.71 £2.47  6.95+1.30 35.93+£1.09 20.09+0.31 56.02+1.03 52.46+2.13 24.36+0.96 —
4 HBJ-JY 17.40 £3.24  8.05+2.17 40.43+1.11 30.41+£0.06 70.84+1.08 77.41 +2.07 37.37+7.80 —
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9 J-JY 8.47+1.20 4.21x0.64 15.43+1.24 12.04+1.05 27.47+2.29 15.72+1.39 13.17 £1.31 —
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(30.41 +£0.06) mg-g~", TMRRAZEM . il S HLH%
ZEM TS 2E 0 R I 20 O A X A AR
N, AR EM TRV S TR S B A
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HTR A T RS AS M, 480,22 pum AL UE g T,
4 CLRAFE, # o B LRl & TR A 0T B8 5 0E
RRRERI LRI R/ EE, T TERIERRFE,

2.3.2 R o3 IBCA [a] 7 5 25 Ay
AKO.5 g, Ki%PRE, BT 50 mL HIEHD . KEm
NEZK 20 mL, FRETEE, 25 CRARBCL h, b2
Bk B g, 16 060 x g Bf.0 15 min, B FIE W,
0.22 pm SYALIEIENE T, LM A el i i
4 CRAE, &

2.3.3 {OiE&M  @i%H:. GRACE Prevail Carbohy-
drate ES {4 35% 4 (250 mm x4.6 mm, 5 pm); izl
F: K(A)-ZHE(B) 5 BEEEVEML: (0 ~7 min, 75% B;
7 ~17 min, 75% ~55%B; 17 ~19 min, 55% ~50% B;
19 ~21 min, 50% ~75%B; 21 ~25 min, 75% B); i
1.0 mL-min~"; F:E 25 °C; #EFEES pL, ELSD
RSV 80 °C 5 I35 8 /AWM 2.5 Lomin ™',
2.3.4 JikEsE

2.3.4.1 LMRHR. HBARKIER (LOD) i ik &
HIR(LOQ) KT HUIR A Xf B bh fiff 55 W, 2k
53 ) A R 80 AR ) o R VAR TR S N IR TR, 1%
2.3. 3 WUT A 3% J5 A i 47 HPLC 434, AN TR AR %
BUE AR Y, X B TR W (g - mL™")
HRFEEC R A X, AT Ee k3 o0 A, 115
TEAE 5 M M LEEL(S/N) 2351 3 0 10 BHIN & LOD
A1 LOQ,

LMEXR AR LOD FI LOQ Ml & 45 R (W% 3) &
7N PN E SRR . AR . RERE 3 R TE
D7 91 B P 28] i B A I Y 2t R 2R (r > 0.997 6)
H LOD Fi1 LOQ {H 43 I #E 18.30 ~19.00, 38.40 ~
40.00 pg-mL~"',
2.3.4.2 MEE. EEMERENRAE R
% . WUR G X MR R, 1R 2.3.3 TUR @Ig & AT,
e 1 d NE R 6 IRRITEESE 3 d INE A JEAE
3o VAU AE 2% o o3 i e T AR, DA U T AR Y
RSD SkpFp H N S H RS, AR B (I 4),
H RG22 RN H A 25 B0 i RSD /8T 3.2%
R AR B R4

R3 RiE. AEENEEKEXR. RURMESR

pg-mL "'
Xof R [l )51 75 r RG] LOD LOQ
H Y=1.65X +5.76 0.997 6 40. 00 ~ 1 280. 00 19. 00 40. 00
M Y=1.84X +5.38 0.998 6 39.10 ~ 1 250. 00 18. 60 39. 10
iR Y=1.63X+5.81 0.998 1 38.40 ~1 230. 00 18.30 38. 40
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x4 HBEE. EEM. REEMEKRRBER

%
ik . N e S
(RSD, n=6)  HEM EEtk (n=3)
XH#Ef ————— (RSD, (RSD, —————
HH HIE  n=6) n=6) T ke
HEE R i es
o 1.88  2.49 2.65 2.64  103.37 2.72
WEM 163 2.70 2.34 2.72 99.82  3.38
THER 145 3.10 2.57 3.14 10543 3.05

FAI VS O 28 25 AR SR A (FBI-JY 1)
6 1y, By 0.5 g, WERRE, #2.3.2 W F ik
Hil g A W, 28 HPLC 20, i3k 7
HRAC R I Y ) B B S L RSD, S5 R R, SR B
HIAGHE . RN 28 BT A3 B i Dy 94,04 33,18
F120.90 mg-g~', RSD ¥J/NF2.70% (W3 4), #
Wz E e R AT

FaE g B A M ) — 1 bk ot 7
W, S T0. 4. 8, 12, 24 48 h BH{E AMAH IS
A, TS R I B A e W 1T FR B L RSD - 25 R R
(WFR4), BN RSD ¥/NTF 3.2% ,

Standards 2
8

A PEI AR IRE 48 h NEUETE R AT

2.3.4.3  finkEIIARIAE:  E R R 2R
ARG B (FBI-JY 1)9 £, #5£90.25 g, AFHFK
T, 3 AR R R DR g3 R B 50%
100% , 150% 3 A~7K-F A XTI, B KFF
FTINRE3 By, 5 2. 3.2 BURJ7 ikl s il aniv i, I
VRO G 10 2. 3.3 300 R g Ak ke, A
SR AR BN (AR 4), &R IR 23 19 F
W K A 99.82% ~ 105.43% , RSD /N F
3.4% , FWHZITIEMEFTEBAS o

2.3.5 ARF=HAGZEM PRSI SR IE AR
PRARNETL LA e S g 45 2R, H Bkl 5 1 AN [e]
b2 25 T O B 2 Ao L B S g 20
TriE o AE 9 A AN [a] 7 3 4 25 A sy o U A 55
BRI H o 0 AL K 9 A7 i A 25 R A AR R A
HPLC-ELSD LI 1o 45 R BN (W 2), st
HE A R R R B R R A, SRS
T FESE R (AU ) o b, SREERAEM I
ZLRBESRIN T, 3 BRI o0 24 B i v e B AR AK

BJ ) I

2 GJ 2

t/min

15 20 25 0 5 10 15 20 25

HBJ 2 SYHBIJ

’ TXHBJ

20 25 0 5 10 15 20 25

FBJ ) QJ

0 5 10 15 20 25

0 5 10

t/min

15 20 25

e L BUEENE; 20 SRAE; 30 HEENE: 4 WIAINE; 5. NN 6. FIEWE; 7. MRRE; 8. KT
B1 WEEEARFHZEHERAAR HPLC-ELSD
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RS . A . RERE . M LU RBE AR A R, R
BEAE 35 250 rp i B AR AR, ANFE AR 1 46 250D
AR A ZE G B, LA 7 A7 R ZE R
RERTINE o 3 FioBE S B A3 A6 A [F) 7 b 3 25 i rp )
WL, AU R, P2 4
WAl k(94.22 £6.20) mg-g™ (EH%ZEMN), K
RALA (15.72 £1.39) mg-g™' (GEAZEM) . £9 D
PR AEZE N, A 4G 2R R O L 2 R
WE) B o e e, o 3 25 v SROME AN A A B Y
I WAL ™ (4R 11 48 25 0 222 i SR bl 7 i oy
R, PRORILRTE A 2 AR BT R IR, T A R
Sy L ) G U R BB A T BRI LA
2.4 R R . BB . TP RLSY L K
TR DXV 22 [ A A D 43 B

AR AETIAR DX 3 AR AR R, H Lo
W B S IR AR AR, A 2 my RRE B
ISR R R VAR B, ik 154 m, A
7S F A R AL “ corrplot” X 4§ 25 - rpr GBI . L
Wy . ATV 2 53 LA SRR X TR 4R 14T Pearson A
KM, SRR, RSP S, S
Wy, A, MY BWE . SR A b
PR EARDCTE, (HJE r<0.5, MOCHERES; S
SRR EEMEH, r>0.9, £WRZEH G
BT T R R A A S FUAEAR L i 2 S
BTG 1 2 A S . BEAh, ATV MRS
ZEI(hHEZ 0, REZHE. B2 RO 4
B PRI IE A M, r>0.6, FEAZGE ]
PEVER Loy Z M A AR B D], R ERL B R

=
z2oN =

R O#HoE @
W B K E

x5 @) @) @ @ @ _
— “ ‘ . - 02

2 %%ﬂfq’%ﬁﬁﬁ\ ,ﬁ\m\ ﬂ-iﬁ"&*ﬁ*yéﬁkﬁ
BUR B X 145 2 [ R R 5307

3 itig

MR IR KRR IR 2Bk £
JEU K AR P 2 b 24 5 5 s ORI A AT 422
RN AT R, A5 rh R 2
ZWmA . AEEREE SRR SR,
I AR P Mz o) & i 22 5 3, 40 b P AR 40 4% 26
RVGENFAE AL 27 B 53 1 7 76 R 0 18 340 47 77 Mk Ak 5
K, VAR 4 2R 0 R R AR . BT I R 2K A 4
SRR E Y, BABUE L Bk,
PoweRE " L BLAEALT L DR ER Y 2 R
Y PNE M. AN B, A4E 25 b R A R B
SR, MR (37.89 £4.17) . (17.12 =
2.00) mg-g™', R HEA I LB S/ K
SRBUAAALT L ARDRRAS I LA KA A Hh 8 2 R 24 1
W, CAMRYER, FEZHEEAGZ T HNAEY
WEPERIIhEE, JUHOR N HLR B A e IR T h e
AMFFREEREKN], P 2 25 F S BB 3 25 0t rh
MW S EE R, o almis (70.84 £1.08) |
(70.32 £2.90) mg-g ', HERIHATE K IHBRETE HAS
GO T & W RRE, BFREEE R B, R
SgEMh B . TERTEE AR ST,
REs (A LU A5 0 . FEE Y RE E(EAR, HOAN ) 1 s
Y, R AT e R R, R4
SRR RAE R —Fh D Re M E R ), A e aE TR
PRI . MeAh, RBEAER H a8 25 & o,
PR FLRT VR Ay il 28 MR R R 95

gE LA, HEMFEEA SR ENZ R
PR B, AP PR T IR E AN [R] 7
SZEIE R RN R DL R T R R 2 A Y
255, AT T AS [A)™ b 4 25 i v 2 2 R R b 2
BT RIS R AL, R A 2R B IR AN (B R B DL
B IREE G R IR TR RGN 2%
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