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[ Abstract | Objective: To analyze the genetic relationship and quality differences among different regional
Chrysanthemi Flos by evaluating the quality of germplasm resources of Huai Chrysanthemi Flos. Method: The
methods of field observation, visiting herbalist were adopted to investigate and analyze the germplasm resources of
Huai Chrysanthemi Flos. The contents of chlorogenic acid, luteoloside and 3, 5-0O-double coffee acyl quinic acid
were determined by the method in the Chinese Pharmacopoeia of 2015. The content of flavonoids was determined by
ultraviolet-visible spectrophotometry. The contents of moisture, total ash, acid insoluble ash content, extract,
volatile oil were determined by using the method in the Chinese Pharmacopoeia of 2015 to evaluate the quality of
medicinal materials from Chrysanthemi Flos of different regions. Random amplified polymorphic DNA ( RAPD)
molecular marker method was used to analyze the genetic relationship among Chrysanthemi Flos from different
regions. Result: By analyzing the six indicatiors of Chrysanthemi Flos, its effective composition all conform the

Chinese Pharmacopoeia of 2015. The results show that Wen county and Wuzhi county are suitable for the growth of
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Chrysanthemi Flos to be original regions. Seven RAPD primers had amplified into 50 clear bands including 46
polymorphic bands, so the polymorphism ratio was 92.00% . Huai Chrysanthemi Flos, Hang Chrysanthemi Flos,
Gong Chrysanthemi Flos and Chrysanthemi Indici Flos can’t be clustered, not only indicating that the genetic
relationship among them was far, but also proving that abundant genetic diversity existed in the Chrysanthemi Flos
germplasm resources. Huai Chrysanthemi Flos was clustered into a broad category, showing that the genetic purity
of Huai Chrysanthemi Flos was higher. Conclusion: Analysis on Huai Chrysanthemi Flos germplasm resources, not
only provided scientific reference basis for the standardization of Huai Chrysanthemi Flos planting, but also offered

a scientific foundation for protection of Huai Chrysanthemi Flos resources and reasonable development and

utilization of medicinal materials.
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Table 1 Specific information of Chrysanthemi Flos
No. e B b s it A No. R A Hh A5 i
1 B B N 17 BTN R Ligopia
2 X R B T SR NI 18 KATAF & ALk KMB
3 X PR R R A N B 19 PRSI E) KM
4 KEBVTER N 20 KATAF & XA N ]
5 638 £ Xkt N 21 kAP R by pig]
6 EAER N LI 22 KRFEBAER NI
7 X R K 0B A NS 23 KATAF & AL b A NS
8 T 5K O B T A N 24 KR E A N
9 V5 B B AR B NI 25 K FHHTFLA NI
10 KRFEBRFER PN 26 G PN T N
11 FE = BORFERS PN ] 27 KULAF & &5 N
12 638 & 7E R ot K% 28 oy el a =y h) N
13 KRIUTH & & )E KMB 29 KIUTH & Xk NI
14 KRFEBARAR 7 55 46 30 B AR T N
15 i E A B BT L@ pia 31 V5 B L AR B /N A
16 i Y N ERT) LLigopia 32 KATHF & Xk /N A
12B B = {6 £ AI 3k AL, DYY-TM-12B B L K i %2 #E#® HPLC H sk 4
( jtf??/‘—\_,b‘( 28 ) ; KDC-160HR bidl % Ez/?\%%* L Table 2 HPLC conditions of Chrysanthemi Flos %
BIL ORI BHE B 03 47 B2 7)o £ 43 24 ] ) 3 S2-93 78 {/min L B A WA B
~11 10 ~ 1 2 ~82
F1 200 T K 78 R L ) - s a0 50
0.5~10,2 ~20,20 ~100,20 ~ 200,100 ~1 000 30 ~ 40 20 80

pL B ( H AR SLEAT) .

SRR AR R R X BE (P E B 2 R
B 9% B, it 5 4 9k 110753-200413, 111720-
200905) 53, 5-0- %W ME BB L 25 77 B2 (4 1| 4 B Ap
A WA RS FD L S 111782201003, 48 HPLC
o I 40 BE Ry 98. 6% ) 5 B TR X REE AT (rp [ B
25 i K e WF Y B, b5 Sk 111730-201105 , 4 ) 48
FER 93.7% ) 5 BT A ik ) ¥ Sk 4 b7 2l B iR B
(Agarose, OXOID A A],Ht*5 900570) ; Tag DNA
4 f§, 10 x Buffer, MgCl,, dNTP, #® W i,
DNAMarke : DL1000 B ML 51 4 ( K # 52 4= 9 42 {1t
HES 48 3k 090112, 090712, 090712, 314J1012,
100722,100813) ,
2 AEEER
2.1 SRR, KRR EAR,3,5-0-X000 i 3k 45 7 R

1 I
2.1.1 o 1 % Phenomenex C,, o & F+

(4.6 mm x250 mm, 5 pm) ; DL/t 3k ik e 5

FERE I 5 LL NG A s A A, L 0. 1% B R

VW TR B A B 45 2R 2 b B R AT R B R

R K o 348 nm o, HEIS AR EHE 3, 5-0-800

B2 T RIS AMK T 8 000,

2.1.2 MBI E A BN B S A D
- 50 -

A TR ) MR (3 — 578 ) 9 0. 25 g W E R,
EFE MY R, RS WM A 70% W1 25 mL, %
FE,BR E B R, A A b B () R 300 W, B R 45
kHz)40 min, i ¥ , P 5K & 5 &, 70% H R D 2
VR B TR B AD R AT, SR U, B4

Z2 G0 T M A e o R VA o AL A e
SEJTHE R 2015 AERR QP EZ ) L LR 1,

A
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Fig.1 HPLC chromatograms of Huai Chrysanthemi Flos
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{6, LA G AR bR, AH B R A B O B AR A, 222 il b
HEM 2, SR A & IR Ml )7 J7 #& . Y = 65 158X -
13 862,R* = 1,4 VEFE 0. 034 ~0. 68 pg; A BB
R[5 7 # Y =66 941X —34 020, R* =0. 999 8,2k
PEE R 0.026 ~0.52 pg;3,5-0-%0 00 Hk k3 % 5

R3 KER,KEBEEHF,3,5-0-NMBEEETRMEDKE

il A R B [ 9 5 FR Y = 152 980X — 76 485 ,R® =
0.999 8,2k Py 0. 078 ~ 1. 56 pg.

Rl W AN I R WL AN B R Ol I = 6
MR (3R 3) AT G 2015 4F fir( i [ 24 )
BUE . S ElE g5 Rk 4,

Table 3 Recovery rate of chlorogenic acid, luteoloside and 3, 5-O-double coffee acyl quinic acid

% FrkEd /g FEMPE/mg A E/mg W5 5/ mg [l 2R/ % XA/ % RSD/ %
5 R 0.1252 0.403 8 0.3853 0.786 8 99.40 99.46 1.4
0.1256 0.405 1 0.383 6 0.782 6 98. 41
0.1250 0.403 1 0.3955 0.806 2 101.92
0.1258 0.405 7 0.408 3 0.813 2 99. 80
0.1253 0.404 1 0.413 4 0.814 5 99.27
0.1257 0.405 4 0.413 3 0.810 3 97.97
A R B 0.1252 0.209 6 0.1856 0.396 5 100.70 99.6 1.4
0.1256 0.210 3 0.1889 0.402 2 101.59
0.1250 0.209 3 0.2155 0.419 7 97.63
0.1258 0.210 6 0.197 3 0.406 5 99.29
0.1253 0.209 8 0.221 4 0.430 1 99.50
0.1257 0.210 4 0.234 7 0.4425 98. 89
3,5-0- XU ik it 5 25 7 1R 0.1252 1.962 6 2.0151 4.0320 102.68 100. 61 1.5
0.1256 1.968 9 2.1257 4.092 0 99.88
0.1250 1.959 5 1.853 6 3.786 9 98.59
0.125 8 1.965 8 1.955 2 3.9530 101. 64
0.1253 1.964 2 2.1123 4.1026 101.24
0.1257 1.962 6 1.896 3 3.8523 99. 65

2.2 BRI R  E  E

2.2.1 AW & R ERER S L g
THEIEH T, I 70% .8 30 mL, #£ 60 °C 7K ¥ 1H iR
30 min B U8 FE PR E 100 mL &,
0% P2 2| B 4k 5 ¥5 51 )5 45 F o kG % W Bt it
FRA R 3 mL B T 10 mL &, FH 30% 1) 2 B
BRNZNE, 53 ARG B W IR E A WHE W 2 mL & T
10 mL 388, A 5% WASRR 4N B9 % 7% 0. 3 mL,
Y= #2156 min, A 10% SR ER AT 0. 3 mL,
PG ¥ 51 IS THUE 6 min, I 4% S LN K 4 mL,
P42 5 30% Ol e R B Z0 S 15 min J5
THAMLPAE S12 nm 200 E WG A, LL30% &
PSE VA R R L 8 T PP A SR 28 U

2.2.2 XFHRAMIEWAHIAS RS EARE T IR
10.2 mg, & F 50 mL g, 70% 2 B, &
2N SR ¥ 50, T )BT B vk BE Dl 0,204 g+
LA BE A, A5 o

2.2.3  profEdiZep bl RS OBOM TN

#% 0,1.0,2.0,3.0,4.0,5.0,6.0 mL 4> %& 710 mL
BT, INA 5% WA R 4N 0. 3 mL, 3835 #& 4 J5 i &
6 min, F A 10% i REBE W 0.3 mL, IR ¥ 5) J5
JBUE 6 min, il 4% SEALENVE T 4 mL, 3R 4% 4D G
F30% & B 75 31 20 B, 4k 9 #2250 J5 i B 15 min 5
KA 66 BE 1L AE 512 nm Lb I 5 A DL B R B
(g-L7") WA bR, A g A 4R, #1003 7 f2 Y =
1.636 3X —0.004 6 (R> =0.999 6), & T 7£ 0 ~
1.224 mg 5 RAFLAMEC R 8B 2 B o3 % 1 2
LRI 4,

2.3 R GRS KSR AR K (E
S1)30 g A ® AR, BT 1 000 mL BB,
JnZEI K 300 mL JRFE IR 5], = 30 min, K
TS AR ARG, A A L K S R
THIIN S s B 20 BE S 43, I s U A BE R R Ak . B A
ERZE MM IR 5 h, B0 % h i
RS BN TERG I A5 1k A ik E B 20 I R e
i N i TG 2E R OK RO B2 A B2 0 £
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LS mm gy ik BCE 1 b FETF S IE MR T
W 2 b 5 20 0 257, RGO 4 A
TR 2 B E B B R, A0 i R v 4 R
T A 04 20 B R Ay, — IR R, A
Mk , B AR, O T 5 2% 2 A 6 v 3 S il i

R4 RHRFAFRPFRRSHRESBNE

Table 4 Results of content determination of chrysanthemi Flas samples

o 4iRILFE A4,

2.4 KRGy BKIY FRANEAE K I3 R P
E

IR EIR TR AN IR 7y IR 0300 2 [
(i [ 2 41 ) 2015 AF R BT S IXH 25 3k 5 i 3 XK
iR XA, iRILE 4,

’

%

No. LR IER AR AT ZTM sy K5y NSV FR AR IR 53 =i L
1 0.316 1 0.343 6 1. 007 4. 281 7.47 6.42 1.22 5.85 0.387 6
2 0.346 8 0.3539 1.175 3.622 12. 49 7.10 1. 41 7.91 0.3958
3 0.297 7 0.358 3 1.196 3.497 10. 97 6. 60 0. 82 7.08 0.3258
4 0.361 5 0.284 2 0. 824 4. 896 9.97 6. 45 1. 04 7.35 0.336 9
5 0.3225 0.347 4 1. 067 4. 683 11.95 8.20 1.52 5.68 0.402 1
6 0.433 1 0.461 2 0. 831 5.356 12. 48 7.50 1.48 6.69 0.434 5
7 0.301 2 0.2957 1.252 4.175 11.50 7.90 1.24 8.01 0.4139
8 0.391 6 0.277 6 1.332 3.152 11.97 7.24 1. 05 8. 15 0.449 5
9 0.3545 0.261 2 0.947 4.086 10. 98 7.71 1.51 8.12 0.338 8

10 0.238 3 0.230 7 1.024 2.561 12. 30 6.42 0. 69 6.09 0.274 3

11 0.3310 0.297 9 1.261 4.167 9.96 7.29 1.06 7.06 0.359 0

12 0.320 3 0.2715 1.345 4.451 11. 67 5.32 1.05 7.11 0.346 5

13 0.290 6 0.343 3 1.470 3.872 12.24 7.11 1.07 5.96 0.387 5

14 0.429 8 0.161 3 0. 949 2.331 11.83 7.78 1.26 7.10 0.179 4

15 0.3829 0.1539 0. 866 2.787 10. 67 7.53 1.05 7.36 0.198 7

16 0.400 8 0.190 8 0.947 2.143 11.65 7.02 0.87 7.91 0.157 6

17 0.4229 0.1853 1.023 2. 069 10. 04 7.76 1.07 7.11 0.134 2

18 0.2615 0.193 5 1.267 2.390 9.81 8.02 1.35 5.27 0.3132

19 0.307 4 0.349 7 1.517 3.722 9.35 7.37 1.09 7.35 0.322 4

20 0.316 1 0.333 6 1. 407 3.969 8.83 7.33 1.53 7.49 0.423 5

21 0.316 7 0.282 2 0.956 5.224 10. 07 7.79 1.07 7.78 0.499 2

22 0.349 0 0.294 6 1.255 3.544 9.94 8.07 1.26 5.68 0.342 5

23 0.349 3 0.349 3 1.545 4.722 8.10 6.51 0.67 7.07 0.400 5

24 0.359 4 0.352 1 1.521 3.820 11.15 5.13 0.65 7.36 0.3103

25 0.282 0 0.3321 1.185 3.189 10. 74 6.73 1.24 7.05 0.269 1

26 0.308 0 0.267 7 1.217 4.549 10.78 7.97 0.85 7.91 0.340 7

27 0.358 7 0.294 4 1.303 3.312 9.92 6. 64 0.55 7.14 0.376 3

28 0.238 5 0.261 2 0.583 2.862 10. 05 7.78 0. 86 6. 66 0.398 3

29 0.3853 0.338 6 1. 449 4.986 11.15 7.93 0.83 6. 65 0.3289

30 0.359 7 0.350 4 1.321 4.742 9. 81 7. 64 0.97 7.77 0.286 4

31 0.3358 0.3307 1.429 4.764 9.99 6.45 1.24 7. 64 0.340 3

32 0.340 1 0.356 3 1. 201 4.705 11.27 7.03 0. 86 7.12 0.346 2

2.5 WM RE B RAPD 704t RAPD $fR B BFAG AN A R TT8 WU 1R o X IR 2581 o KEAR 1R

JEAE PCR AR B LRl E & FE Wik 59— Fiz FH B HL
Bl B DLk 348 DNA B Br B4k 19 4> 74
WeEE R, B UM BRAERIE . B S5 kM
DNA (1 2225 P FU 2 S 00 o A 0F 9 7 X I8 48
S H A LAY | 38 ) RAPD 40 ThRic B AR, BF
9% 26 {3 IS5 AL HFE i 1) st AR Z R D MR A 4K 1Y Bl BT
PR IT A BARA RIS FE Y 2 8L T R B
S B AR B R Y AR AL T B

FHAS €06 e P 3 T B R % 78 €. morifolium [
MR, 26 A7 MU B AE I R 4 A 7 T A AR

- 52 .

Bk 1,
2.5.1 M%) DNA $2H0 488 CTAB (/N ke %
SRR ) AR BUE Y B DNA, LIE 2,
2.5.2 RAPD-PCR Jz Ji f& & & it Xt dNTP,
Mg’ Taq [ ,#EH DNA #% 5, 45 % RAPD-PCR
A Wi AR % buffer 2.5 pL, dNTP 2.0 wL,Mg""
1.5 L, 8% 1 pl,Taq i 0.5 pL, BBz DNA 1 plL,
PCR I 5% 14 A AR Ak , % 28 P i ) L3R i B 3R sk
B ] PE PRI R . SRR S,

PCR 2 5 W 444 94 °C Wi A5 M 3 min, X )5
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M I 2 3 4 5 6 71 8 9 10 %& S5 RAPD-PCR3|¥FFI R BERGEIT
Table 5 Primer sequences of RAPD-PCR and statistic of

amplification results

I=S/N Z &k EZ530A

WA FWENGI) e e b

€02 CAATCGCCGT 7 6 85.71
2 EWoFHEHM(L~10) EE DNA ZE
Fig.2 Gene DNA extraction of some samples Co4 CCACAGCAGT 6 5 83.33
o8 ACCGCGAAGG 5 4 80. 00
HEA 35 NEH (94 C A PE 1.5 min, 35 C 3B &
2 rnin,72 C E,ﬁa 2 mlll) , 72 °C }LE ,ﬁa 10 min, %E SW30 GGACCCAACC 10 10 100. 00
4 CLAF o SW34  TGAGCGGACA 8 7 87.5
P H A 1 x TAE MLk 2% s il b ) 1. 6% B SW35  TTGGCACGGG 7 7 100. 00
22 by S PR ls Yu
N BE e P UK, FE VK SEHE ] 0.5 mg- L7 EB St SW37  GTGACGTAGG 7 7 100. 00

1 h, JHBEIE G 2R G IR I IR A UL 3,

M 1 2 3 5 6 7 8 9 10 1112 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

oot & TTTLLL
. 4 o Q“-'. '-‘00“
o0t '4"zﬁanﬂzuhuu~~::n Ounn--l

250 bp — T L

,.6au-q-!l"

' -100“'\“.0”.'....'..“

B3 32 % E# a DNA 3|4 SW34 1%
Fig.3 Amplification figure of Primer SW34 of Chrysanthemi Flos samples

2.5.3 g5yt ik kagit SR A€ ) RAPD 0 5 10 15 20 25
F RV 0 80 45 | 3047 075 i, JR A6 4 4 7 4% 51 2

W 32 AR [FUAR 5 AT 01, 45 4% 51 0 % e §§§2::T

3, R S P, 5 A B R e

51 . FITR L A 7 5519 %) 32 A AN [a) A A i
TP 3G BRY I ELE 3 W, g R SPSS 17.0
K., RAPD-PCR 5|¥) 75 KA A5 R WK S,
2.5.4 HiEgit 58 Lk B b A — S
fREE TR DNA b 559 B A — X 45 & AL s, 1]
R A FhRid. PEBCE M R B EZ W4
FOAE I D %, A DNA YR YIC o (17, T li
B0 B LI B 1/0 96 FE A A B AR § =

PIE LR “07 517 0 848 46 B , 42 1T RAPD %4,
% A Between-groups Linkage J7 ¥ 384T 20 ¥7 , #4

HERG R MPRIE . WL 4,
2.5.5 PREREEVESN ARSI 80 KB4y,  2.5.6  ZAPESNTAS AR E AL

T &L m M EE BRGNS Y., T E B AR 038 AT A R B ROHH B R AT G &R
W 7 451 32 r R AGTERE S ) DNA £ 25 M i AR/ FEBIE R 25 I 2500 F B R A 1 32 N
TR, g 18 1 50 Sy, Hoh Z B P E A 0 46 w3 RN R —2, RN /N a2 —
%, ZBEFE N 92.00% 25, WFAGAE R — 25, I BT 2 R BT A 0 A Rl SR

- 53 .

B4 HEERREDNT

Fig.4 Analysis of samples clustering
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