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Introduction

Abstract

Purpose: Recently, the demand for natural extracts and naturally derived
ingredients from core raw materials has increased in the cosmetic industry, but
their manufacturing and quality control standards are not sufficiently established.
This study aims to standardize the compositions of marker compounds from natural
cosmetics using ethanol extracts of Chrysanthemum indicum (Cl) and Cymbopogon
cirtratus (CC). The method is then validated. Methods: In liquid chromatography
(LC)/mass spectrometry, astragalin and p-coumaric acid were determined as the
marker compounds for quantitative analysis. The performances (linearity, accuracy,
and precision) of these two marker components were simultaneously analyzed in
a mixture of both natural products using high-performance liquid chromatography
with a diode array detector (HPLC-DAD). Results: The marker compounds of Cl and
CC in the extracts were determined as astragalin and p-coumaric acid, respectively.
The detected marker compounds from the Cl and CC showed significant linearity
(R°20.9999). The astragalin and p-coumaric acid markers achieved limits of
detection of 1.20 and 0.07 ng/mL, respectively, and limits of quantification of 3.59
and 0.22 ng/mL, respectively. The marker concentrations were 0.24 ug/mL in Cl
and 1.55 yg/mL in CC. Conclusion: This study suggests that the developed method
may be an important basic data for the manufacturing and quality control of natural
cosmetic.

Keywords: Validation, Simultaneous analysis, Anti-oxidant, Chrysanthemum
indicum, Cymbopogon cirtratus
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Simultaneous Analysis of Chrysanthemum indicum and Cymbopogon cirtratus

Aorgogs o= BHEf4GiE), 23HFE), oF=(ErHEsg)olet dich
(Kim, 1998), 5ojEZ oA =2 Fo2 XYL w27} ofE A
= 225, of2ks glof =2 YA sk w9 95 A W

< A&stn Higo] B wEo] e A& WA ok 71550 9
ThHeo, 2008). TgollA Ex171, |9, 71#A4, 76, 949, 371,
371 59 AR Aeitt, BRud HoRe wolet 25 A A
ZHKim, 2016) e B, ABFAEH A Ao, FAISE B, At
9 riolgA Fofl et HtE|Ejo B} Fo] BaurEo] YTHKim et
al,, 2005; Park et al,, 2011; Woo et al,, 2010), Z=2] JERo2E=
eugenol, isoeugenol, cynaroside, apigetrin S°] 1% o] QItHHyun
etal.,, 2019),

Y= (Cymbopogon cirtratus)y= FOHEE)EH= o]F0] AA
T SR e R YEISAR EUY FRE HFsk] Hstd €
Al Ashs Fle 3ol U slHY] dFo= AqEAAE W
= SRt ofgjsjiolEolt), HlEdekAE it BeE S5R39
AL FHEl= A= citra)o] S0100] HIRe} o 59 F=
2 AR ) an T3 R0 g 8ol AR, Aetakgo] §l
o] 5%, Ak 78, TEY Ao AgHT By H 2oz 1
‘r‘i/\ 2 o RN (So et al., 2019), FATSE AAIE 23E A
a3} Yot F9F TA So] B FHoj3lon(Bhattacharya, 1998;
Francisco, 2014), A2 2 2= o—pinene, camphene, limonene,
myreene, citral 50] 211 ElojQlthJo et al., 2019).
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o &o Axjel 72 (Chrysanthemum indicum, CI)E+ g2 1ekA
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Methods

1. M8 =

A= HEIHAC0)S AVdH-E At HeAlolA 549
akst AEZ AL 40°ColA 72 h AR(LDY013; LEQUIP
Co., Korea)3t &, E&7|(HMF—-3600TG: Hanil Electric, Korea)

£ ol g3l Ballate] 100 gofl 50% ek 2 LE Yol 80TelA 4
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h ¢t &89, 1 &, 252 23] oastd AYE57IR-
100: BUCHI, Switzerland)E o183t 50Tl 5535k §2d%
(MCFD8508; TIshinBiobase Co., Korea)s}o] A|&2 ARgs}HTH =
% 2289 oF 179 0|t}

2, A|ef

HEFE astragaline, p—coumaric acidE= HPLC grade (&% 98%
o]AHZ Chengdu Biopurify Phytochemicals (Chengdu, China)of|A]
TAste] ARESFATE Acetonitrile, methanol, waters= J.T Banker
(Phillippurh, USA)o|lA] , formic acid= Fluka (Wunstorfer strasse,
Germany)oll A teJstglon, BAo] AMSH RE AJeR2 HPLC
gradeE AMSSHSAT

3. DPPH 2jCiZ 7] &4

2,2—diphenyl—1—picryldrazyl (DPPH) }t}zh 27 842 Blois']
(Blois, 1958)& ¥@sto] 4550t 474 F=2 343 Al 2.5
pLef 10 UM DPPH (Sigma Aldrich, USA) €9 247 5 uLE tj3t 7,
Apgsto] ALofA 20 min ¥H&-Al7] ¥ ELISA Reader (Bio—Rad
Heciles, USAYZ AME31o] 517 nmollA E3=2 243519, 24 Al
B 33 WhE AES HARE F, 2 AR E40] 50% AaT o Ut
Rt AR SE(RC,)E Tttt PR L-ascorbic acid
(Amresco, USAYE ARE-3F4ATY

4. 2M A|=o| X2

HPLC 4% 93t Al&+= 100 mge 33l 10 min, 50% oflgkE 1
mLE 223} &3 5, 0.2 um membrane filter (PALL Co,, USA)
2 oafste] ARSI A AR REEE 44Y #EES 10
mgS 100 UL 50% ofleto] 21 F, 0.2 um membrane filter
(PALL Co )& olzste] ARGt AR 3142 10% oeh&=E 3]
A3 5 B4ac

5.HPLC &M =1

A& AE9] s B3] 95l Hitachi Chromaster HPLC
CM5000 system (Hithachi, Japan)& ARE319.2H, HE7]1= Diode
assay detector (DAD)S ARSI T 2L YMC—Pack ODS—AM,
C18 250x 4.6 mm 1D, (YMC, Japan)S AME3IGTH 24 L=
40CE §AFYL, §42 1.0 mL/min 2ACE BAHT} ol%
A2 0,1% formic acid’} &2 DW (A)2} 0,1% formic acid7} &+
H acetonitrile B)& AHE8IHH 015-4<] 7|71 0—2 min, (A):
100% 2—50 min (A): 60%, 50—55 min, (A): 0%, 55—60 min, (A):
0%, 60—65 min, (A): 100%, 65—70 min, (A): 100%=2 EA43ic}, A
& TP 237 nme} 248 nmol|A| HE35Ict, HPLC Hlojg 842
Agilent Open Lab softwareZ ARE3FATHLee, 2018).
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6. 2A{H uia|H|o|M

SHE FA B disto] AR ol At 9oRE Wa]H|o|
A 7tol=aielef whet 244 (linearity), ¥ 9](range), AEZHAILOD),
AFALOQ), & (accuracy), AL/ (precision) 5= Tt £
AhHS AZSHGTHNIFDS, 2015; KFDA, 2008; Yong, 2019).

AR ARES Y 714 $=(0.1, 1, 10, 50 ug/mL)Z 3|45} 33
4 3 A2 AE 71 %5 A7 (calibration curve) 2 3714
74 4] (regression equation)& 2Hg5te] 2 A44-& 7t

oo
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2=, Ameks 50 e RE o] ERET 7o) A E 43
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F20] Eole] ke Tl 2}l Ik 02 Bt}
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o2 273t AL Al 7H] T BEES AR H7tste]
A% T 3egd Aok o wrsigly, AUde Fudt
AAZEE oy W A3l 2 ARE N 249 wet 23
39S o Zhzke] SAZE Alole] 20 R A REHA relative
standard deviation, %ZRSD)Z BHtstAtt, &, Lui(intra—day)2t &
ZHinter—day) A8-& Bate] Attt Z2ke] AP 3717 5=
o] TPEFLNE 33] HHE AHS T3] e Avke A EEua}
£ T3te] B7tskct

K3

stel Atsiict
HEO=3 3X[HSOIBERR o)/ LMD 1276
ARBDI=10X (MG EBAN0) ZRrtiolr127(8) ]

Table 1. RC;, values of DPPH scavenging activity
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e
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M
&

2| HPLC-DADE 0|E%t X|& ¥= SA| 24 Wa||olM

O ECHE AL ERRERE =
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Results and Discussion

1, DPPH 2}C|Zt A7{s &4
Zr=3} g2 azekAe] DPPH 2]z 50% AASR=t] B a3t A
29 FE=(RC,)E Table 1°] Uehiglch. Ad23, = 50% ©f
HEF2EOA] 48,32+1.07 pg/mL, #EI=kA 50% 50% ol
=7EaolA 48511144 ug/mL 2 UEREOH, F 2585 &
A v 37.96+0.31 pg/mL 2 LERGTE FATRELR A}
83 L—ascorbic acid (52.10+0.49 pug/mL)Et &g F2EY
o oF 1.18), £ 222U o 144 o F3t 27 A4S UERR
o, A=t 2 asa s dE o2 A A Boke EFER A
S3he Ao| Fikst BE B AsRIthe A& & 4 3tk Ham
et al. (2018) o] AEZ, A4, e o] 29Eof el Hargh vt
of o] AbAZz U A HEO 2 AMSHE AR AagTke] &
TEE ARgshe Ao] et B4 ST E8 ALGY
DPPH 4:7)%50] o9 ¢-<psto] a0z BAdo] ofgh A 2o}
e e] @& SAAIR Aol o, Ty 2 dFelds A=
7} g2 18kA0) DPPH 4A%0] HSata|qt S S5t s 1
HAJo] oF 28% Z7HEIGl e ol F Axjo] FAkst AL Le
£ fagEe] duatgste] Jeans e Zles FE9c
SHE 2AEEA A Bss HYSsh] HsiH 2 FEE
T} BIEEES AMSHs Ao EAAY Ao AlR w7
I HEIFGA Qole Ay A7 Hu § APES AAT 23]
FEER AT W I 550] 8% SHiskE Ao, 4 2419 ¥
Absh 8/ a 23 ulgof B3t A7t o Fasitia Al ",

nich
=

o

f

C/MS 242 Sstoi(ElolE u] AX) A& =

il

T

FAE kgt Table 20 VERH upel 2+

)
N
)
P
2
=)
=
S
M
ol
filo
oft
=)
£
N

ok FAlOl A= ek Wl AE e dFE 8]

Sample name
Cl

cC

Mix

L-ascorbic acid

RCs, Value (ug/mL)
48.32+1.07
48.51+1.44
37.9610.31
52.10+0.49

DPPH, 1,1-diphenyl-2-picrylhydrazyl; Cl, Chrysanthemum indicum L.; CC, Cymbopogon citratus; Mix, mixture of Cl and CC; RCs, value,

concentration at which DPPH is reduced by 50% in a 20 min reduction.

http://www.e-ajbc.org

659



Simultaneous Analysis of Chrysanthemum indicum and Cymbopogon cirtratus
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Figure 1. HPLC profile of 50% EtOH extract (Cl or CC), and the str
uctures of marker compounds.

(A), HPLC profile of marker compound from the 50% EtOH extract
of Cl at 237 nm; (B), HPLC profile of marker compound from the
50% EtOH extract of CC at 237nm. In the HPLC profile of Cl, A
G (28.5 min) was detected but PA was not detected (18.5 min).
Conversely, in the HPLC profile of CC, PA (18.5 min) was detected
, but AG was not detected (28.5 min). To analyze the Cl and CC ex
tracts simultaneously, AG and PA were selected as the indicator co
mponents of Cl and CC, respectively (despite being detected in s
mall amounts). (C), Structures of the marker compounds AG and
PA. Cl, Chrysanthemum indicum L.; CC, Cymbopogon citratus; AG,
astragalin, PA, p-coumaric acid.

200 220 240 260 280 300 320 340 360 Y

200 20 240 EC] 280 0o ] 240 0 380 a0

Figure 2. UV spectra of standard maker compound and maker compound in Cl and CC mixture.
(A), UV spectrum of standard astragalin; (B) UV spectrum of astragalin from Cl and CC mixture; (C), UV spectrum of standard p-coumaric acid m; (D), UV
spectrum of p-coumaric acid from Cl and CC mixture. Cl, Chrysanthemum indicum; CC, Cymbopogon citratus.
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918l HPLC #4415 &0l 24 A& A8 %2 Fol5en 1 dn
£ Table 39 Uehhich.

T, A7 RO 7|E2 Fgo] B2 A Adste o] viEE
S, SAl 249 HA| 21014 7H S8 7R S R 7HR= F
Al BASkE = 259 AR /o] HPLC &4 g0 Z+ glol=2
7F BAA gotof fitk= Aolt}, AgATolA LC/MSE o]-8-sto]
EdHE B= ST E0|E AR F A5 4 AEY s B4
g A}, 7P w2 Fs AFAIEE A2 chlorogenic acidgoH, &
kA HA] chlorogenic acidZ}F AH3H(Z=9] chlorogenic acid 35
9| 1/2) HEHo 74 229 5ol 4E22 B oY, =9
A JAJE-LZ astragalin (AG) 22 A5G E& HEIell=
AGZ} SHirEo] Qlov 24 Aat =9 AG St Hlaste] =
3] A%k 1/33)20 FE st Agsidict. E1AY F9=
p—coumaric acid (PAYE A RO MA31g 2n Zh=oll= PA7}
AF e mfe wjgk 5o SISt} Table 39 Uepd vlel 2o, 3
= 50% oeh25EEo A AGE retention time 28,58 minol] AEE
om T o2 0.24 ug/mg O30T, HZIZA 50% AFEFEE
o]l A retention time 18,48 min®l PA7} A&E|glom 11 gke- 1,55
ug/mg °|lek, ZEZEEEA 2] AGE] HPLC Z 23} (Figure 14)
I} gEaes FEEA PA HPLC 23k (Figure 1B), A& 4
9 2 (Figure 1C)E Figure 10 YERHSITHKim, 2016),

3. SAIEM X719| =tE

A3t gEaA 242k 21 FAER] AGYF PAE 0.1% formic
acidZ} - water®} 0,1% formic acid”} T4 acetonitrile®] £
A 2208 ZYst] BA B4E X3ttt Figure 2004 & 4= ¢
=0], AGE= 212, 265, 346 nmol|A SHEubE el o,
p—coumaric acid= 211, 226, 309 nmol|A ZHELTAE JeR )
th. DAD A& opge 225, 237, 248, 324014 A&t A BAE
£°] 217} 28,60 min, 18,73 minol| 57 HEE = 2& ERlskit,

Table 2. HPLC calibration data for astragalin, p-coumaric acid.

TAHSIEF A%HO| HPLC-DADE 028! X[E M= SAl 24 Ealdlold

4. £0|X(speciticity)

Figure 30| =} #2122t 259 EEFigure 3A,  3B)
¥} #E2F(Fig 3C, 3D)9] AZntE IR H|we AL YERIth
Figure 3A% AG EZE9] 54 5149 237 nmoll4] E3HE9] 13
o|1 Figure 3Bi= PA 52| 49 22l 248 nmoflA] E3HE9)
" 30|t} Figure 3C, 3D 22t AG ¥ PA #5F9] g3 0|t} &3
Eo| ganlE 18 9] AG, PA 13 2 EAE9) retention time
I} gAstged, UV FFEE Hwstgs off A2 dXsiea 3
ZE| AR A E ARl AGS} PA7} ZA3tcH= AL o 4= Qlth
(Figure 3),

5. ZlMM(Linearity), ZAE3HAI(LOD) X H2F8HA(LOQ)

Astragalin®] T3 H&o] tigh AL 0.5-2.5 pg/mLe] 5=
9ol A ARAIR(RY=0.99999) F449S Uehfilom, PAE0.1-
1 ug/mLe SEolA] AHAI4(RY)=0,99992] A4S Uehygl
t}. AGE] A& ALOD)E 1.20 ng/mL, A3 FAELOQR= 3.59
ng/mLo|3 2™, PAS] & FHA(LOD)E= 0.07 ng/mL, A% SHAl=
(LOQE 0.22 ng/mLo|thTable 2.

6. &|l=Z(recovery)

ZE NE AR BEELY AR 02 X9 =& H7t
A3 3488 B4 AIE Table 40 YeRTH 325
of FEEH =5 7472 1, 1.5, 2 ug/mle] HEE H7IeHH2
o, ZF 3]48(%)2 AGOIA 117,52, 121,74, 117.78%%.0H, B}
(RSD%) Zhzte] ‘5=oflA] 0.46, 0.07, 0.16%Act, PASIAE 7+ 5
EollA F48(%)2 102,20, 102.90, 102.17%F0.0, HE4(RSD%)
2 747+ 2,57, 0,01, 0,33%2 Vet

4y

3

pal

o
i

ox.

7. H2td(accuracy) U HUM(precision)
3482 53 dul(intra—day)2t ¥7Hinter—day) A4S &%
3t Ak, = AGOl|A] 108.48%, PAIAE 110.58%2] AEHe 1}

Linear range

Compound t% (min
> (ug/mL) b
Astragalin 0.5-50 28.60
p-coumaric acid 0.1-10 18.73

; Linearity LOD LOQ
Equation R?) (ng/mL) G
Y*=1.43291¢-
007x+0.000000 0.999924 1.20 3.59
Y=1.08174¢-
007x+0.000000 0.999961 0.07 0.22

Y, peak area; x, standard concentration; R correlation coefficient. LOD, limit of detection; LOQ, limit of quantitation.

Table 3. Content analysis of the compounds in the extracts

Compound Retention time (min)
Astragalin (Cl) 28.58
p-coumaric acid (CC) 18.48

Area Contents (ug/mg)
270829 0.24
1438368 1.55

Cl, Chrysanthemum indicum; CC, Cymbopogon citratus.
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Figure 3. HPLC profile in simultaneous analysis of the Cl and CC mixture.
Panels (A) and (B) are chromatograms of mixed Cl and CC profiled at 237 nm (the maximum absorption wavelength for AG analysis) and
248 nm (the maximum absorption wavelength for PA), respectively. Panels (C) and (D) are the HPLC profiles of the AG and PA standards,
respectively. Cl, Chrysanthemum indicum L.; CC, Cymbopogon citratus; AG, astragalin, PA, p-coumaric acid.

ehigla, Qe 2

Z¥z2} 107,39, 110.79%2] HEA4S YeFIL 3 Conclusion
a2 AoRY TtoleER’] 71EXQl Seg 9% 20% o|HE W
Shlck, A W el QR B SRS BUAE S B Aot 2 AT dug FEES THU A4
gt Yl(intra—day)@t ¥3Hinter—day)2] A2}, Y= AGl E ETEL Z4EY A RAE 223 2 TR SARAHY &
A 0,05%, PASIAIE 059 HE4S Jehiola, 9o 22006, @S 919 Zi2te] A% 48 AGS PARAYSHEE HPLC-DAD

0.2972] A S UeRiRlT, ol 7hol=

2ol 7129l

i

=
S

= Akgtel R, oy, FUA

9 245 sk WA,

A2} 5% o|5He W3 THTable 5).

Table 4. Recovery levels of astragalin and p-coumaric acid

=3t g2 agkao] DPPH 2z 474 848 9713e o), 4=
9] 50% oEH&FEEL RC500] 48,32+1.07 ug/mL, HEI2kA

Compound concentrsaﬁiigid(ug /mL) concenltjrztt(ieg;e(csjg /mL) FEEDER () RSD (%)
1 0.24+0.00 117.52 0.46
Astragalin 1.5 0.61+0.00 121.74 0.07
1.18+0.00 117.78 0.16
1 1.02+0.02 102.20 2.57
p-coumaric acid 1.5 1.54+0.00 102.90 0.01
2 2.04+0.00 102.17 0.33

Recovery (%)=[(amount found-original amount)/amount spiked]x100; RSD, relative standard deviation.
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TAHSIEF A%HO| HPLC-DADE 028! X[E M= SAl 24 Ealdlold

Table 5. Accuracy and precision data for quantitative determination of the two compounds

Intra-day (n=3) (‘first day)

Inter-day (n=3) ("all day)

Compound

Accuracy (%)
Astragalin 108.48
p-coumaric acid 110.58

Precision (RSD %)

Precision (RSD %)
0.06
0.29

Accuracy (%)
107.39
110.79

0.05
0.53

RSD, relative standard deviation.

50% oeEFEE2 48,511 1.44 ug/mL2 Yepdon, = 2&=
9 111 £4E2 37.96+0,31 ng/mL2 YEINTE 22t 2252
P20 2 AR L-ascorbic acid (52,10+0,49 pg/mlL)=ch
oF 1.1 Ao, 2AYEL 1.44) o 73t &7 &AL vehfol
o} oA AGE] 2 0.24 ng/mg, =1k oA PAS] B
< 1,55 pg/mg= FRIFHAT A|oFA 7hoj=gielo] Ast 21414,
ey, AU 24 SEsilTh ol Adte AR 2
A PgE 29 A= T 4 FAUYE I ST ARE A
€ 2 5 S Aol AbrEY, ¥F, a3 FEasAY dd =
5 9 2AEE o8ty 9% HAFFE A= Ak 9

A THE AR S 2712 242 Bast 98 Rt
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o} YI2aztA oElE FEES SRS MHSRE Ale| HPLC-DADE 0|28t
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4 22 SPE Ade) 914 uo] et A 222 9 W S AR tiet Savt 7RI glont 1 Al 9 24 B

7]e0] S-23] =] A Pt & AtollAe Chrysanthemum indicum (CI) % Cymbopogon cirtratus (CC)9 o&h& F5&
= 83t A IRE AR AR RS B2k BAHS gstara) siltt, W LC/MS 412 B9l A 24
<2 Y3t A7 FEOF astragalin?} p—coumaric acidE AA3I%CE HPLC-DADE ARMg3le] & FEE9] SFRAFPEA A
AE-S Aol 43t HPLC-DADE AR&ste] 244, é A E AU A4S R AR C19 A7 A+ astragalin
o2 0C| A3 -2 p—coumaric acidz AAFTE, 2 FEE00A AE | 2 719 A& A2 2AS UEIchR? >0.9999),
Astragalin®} p—coumaric acid®] FAZ SHAI(LOD)= 2+ 1,20 ng/mLe} 0,07 ng/mLS. 2™, astragalin¥} p—coumaric acid®] &
= IALOQ= 22} 3.59 ng/mLe} 0,22 ng/mLt, 2 A& 482 k2 Clof|A] 0.24 pg/mg, CCollA 1.55 ug/mg o3t
ZE: 5 3| tigh 54 A4 S 9 A YR AAS Bl AA PR Ax d EATEE I 2|12 ARE &

9590

-

B

SHAJOf: WelelolH, AR, FAISE A, AEeks

2

re

T THSAETY QYR FHME 7193719 A FAT NI (HARE: 317024054SB020)2]
Ao Q3f o] Fojxl B2 FAEAT, I, A=} HEAA FEES TFEE YA SHFARIA AAE o AAE,

n>"

e

A, w-gw), A8, 2=(Chrysanthemun indicum L.) &%) §FX 839} Glucosyltransferase AE4 B4,
Sr=4] 48k ZLJEIX/ 20: 341-345, 2005,

AAA, 3AE, £, A8, 4| UPLCE o] &3 =2 Z ¢
W AJoFstsz] 47: 186-191, 2016,

A9F, INK-AP1 7| AL B3 23E 2259 MMP1 23 H3l 2. of#oHFE|318HE8Fe %], 14: 399-405, 2016,

A4, A 2 S8 oz @HE). YA AL, ppT76-T77, 1998,

grodul, A9, olAT, YA, MY, FBFEE0| Ay AEFH Aof 93 FEE MZeL DNA &4 m|X& 9
3, A 8rs]z] 21 1698—1704, 2011,

AP ALY Risearch A, SHFEAA) AFEFTH K-HE s ¥ 2 AF2Y, HAPARAY, AL,
pp58—106, 2017,

A EojorZobA A, 7&”71‘5@‘%711%%% o3 Y7 E23F WA, AZOJOFZAY . AL pp6—13, 2008,

A E o PR MY, oFET AW Walglo| A rto|=akl, AEokEA R Y, AL, ppl-23, 2015,

A2¥7, FAY, AES, ¢ol—a, olef ¥, HE et A4 FEEY] R ES U nRA o A%t A, felSFFEG
3], 23: 47-53, 2010.

oten|, e XY FE FEEY 7154 Y8 EESE 9T HPLCEAY AF. /4325894, 24:

[>

% p—comaric acid®} Trans—cinnamic acid £4]

N

http://www.e-ajbc.org 665



Simultaneous Analysis of Chrysanthemum indicum and Cymbopogon cirtratus

795-801, 2017,

S, olsu], Mug, AdS, AUA, BAS, BEY, ojio], deE. B

W o). gF=r4]F A8 3] %] 51 517-523, 2019,

F9 2259 PARY L AEHE

ol4. Ginsenoside Rfo] et ATIRISRAAE ol 87 115 AAmAO|=e] TR oK PMEESFFETFEA, 16:

211-219, 2018,

O AT AW, o|A3F] 23t Dendranthemas: A& 3% 80% o 22 E9] Al &3} 31l J4J £33/, 23:

47-53, 2010.

284, 4%, 223, 49, A, AYE, d222s oEE FE29 3TI-L1 AYAZ 23 JAan F9Y

2] 5 2]5}3] %], 33: 17—24, 2019,
Sots, flEl2E opuube] HEeh A2, oY, fHe
29, 24 &%
SE(FYedATA ). HUAESAL AL, p5T77, 2017,
?—Ul 2A%, Aad, 94T, Y, olEE. AF AN A £ FEE

2. 8.7317]£8}3]7], 36: 1259-1267, 2019,

e

666

AR, JFA A,

o8&, AUFH et al. AATHEZ, A
D PFFLA Y IR AR Fakst B4, YoFers] A, 49: 312-321, 2018,

&l flavonoid 3hgHEe] Fatet 9 FHEA.

http://dx.doi.org/10.20402/ajbc.2020.0098



30t Ea2tA oflEkE FEES RE MHSEF A0 HPLC-DADE 0188t X[E M= SAl 24 Ealdlold

HR3RE

FIFHPLC-DADM SR EMITIRE ZERREIRIR A LIt Pagta 5T
107%5 pt s iR b i

EER, ME
XERFHFH, 2FILETIMNER, HE

B8 SEER, MRATLHZOERPRARBMXATTERSNEREFAIEM, EBESEMRASZEG
AR RS RI T AIL, XM RS EERHEIE(Chrysanthemum indicum, Cl)ARITIEE(Cymbopogon
cirtratus, CC)MZ EER BN KA LR APITEYIAER. RENIEZAE. Hik ELC/MSH, EHERM
MNELDERWHBENTEEDIINREY. EAHE ZIREFTINZSENSRRIEEIEE (HPLC-DAD) , FRTERR
MRAFEMRE PO T XRMIRCA SR (K14, ERENBEE) . SR EREWHCIFCCHR
BAEYMRINEANBEERRIMNEZE, MCIFICCHIENFINTSHEMEREEEZNEY (0.9999) . BE
EMWNESTERMK R (LOD) 9%)591.20 ng/mLF10.07 ng/mL, BEEMNESIEHNEER (LOQ) 23A
3.59 ng/mL#10.22 ng/mL. FRIZYIRETECIF}0.24 pg/mL, TECCHAL.55 ng/ mL, &it: @B BEZH
BTFIRANRENAAE, AILSEBERAMCERENRELFNESZEAMEBIE,

REBA: WIF, FRIDMT, AT, B, HEE
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